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Introducing a new companion to your 
VA62A Universal Video Analyzing System! 


Isolate All Playback Or Record Problems In All VCRs . . . 
Now And In The Future, Or Your Money Back! 



VA62A Universal Video Analyzer 


VC93 All Format VCR Analyzer 
Patent Pending 


Now you'll have everything to completely analyze all VCR 
video, audio, and servo problems. 


Automatic Servo Analyzing: (patent pending) 

Automatically determine if the VCR has a capstan servo, cylinder 
servo, luminance/chrominance circuit defect in virtually the time 
it takes to connect to the video and audio line outputs.* 

Exclusive Video Head Substitution: 

Never again install another video head without being 100% positive 
it will fix the problem. Exclusive video head substitution signals 
isolate head problems from all other circuit problems. 

Exclusive Hi-Fi Stereo And Audio Signals: 

Finally there is an answer for troubleshooting VCR Hi-Fi audio 
circuits. Isolate defects from the spinning heads to the line outputs. 


Isolate Defects Throughout The Entire VCR: 

Exclusive phase- and chroma-locked drive signals isolate problems 
in any stage from the heads to the output. Every signal you need is 
there, including: FM luminance, chroma, video, and head switching 
(SW30) signals. 

Includes Extra Features To Complete Your Servicing Needs: 

You get: an Internal NTSC video pattern, standard video and audio 
line output, a servo sub bias supply to 10 VDC, an autoranged DC 
and PPV meter, plus it supports all common VCR formats. 

* Using the optional Servo Performance Test Leads and Servo 
Performance Test Tape. 


CaU 1-800-SENCORE ext. 604 for more information! 
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H i everyone. Well, Spring has 
taken it’s sweet time, but I 
think it’s coming. I, for one, 
have had enougli of winter! 
This month, we start a new series on 
Amateur (Ham) Radio. I hope you 
enjoy it, and hopefully, perhaps as a 
result of this new series, some of you 
will begin to explore this fascinating 
pursuit. 


We’re continuing with the Great 
Canadian Project Contest (see the ad- 
vertisement in this issue). Come one 
everyone! Get out those soldering irons 
and spare parts boxes and send in a 
project. You too can become famous! 

So have a great month and enjoy the 
spring. 

Chuck Ander 
Editor 
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FRANCHISE OPPORTUNITY 

Are you ..... 

- A super tech looking for a future 

- frustrated in a dead end job 

- knowledgeable in VCR, Camcorder and Television Repair 

- trying to own or operate your own business 

- customer orientated. 


Then 

- we need to talk 

- we have the business accumen and organization you need. 


The Video Re-Fit Shop is a franchise service system specializing in consumer Electronic 
Repairs. We have been in operation for over six years in the Winnipeg area and have four very 
satisfied franchisee's. We are currently wanting to expand outside the Winnipeg market. 

Please Contact; 



FEATURE 


New Products 


Totally Programmable 
Power Supplies 

Toellner Electronic Instruments have 
just revealed their new Series 8704 
Programmable Power Supplies. Avail- 
able in three different versions, the TOE 
8704 can provide several levels of volt- 
age and current. 






One of the outstanding features of the 
Toellner TOE8704 Series is the totally 
programmable function of eitha* 
model. Complex output levels can be 
devised (within the limits of each 
model) using the user-friendly keypad. 
Arbitrary functions can be chosen from 
a wide range of values extending from 
1 mS to lOOOS. 

Each Toellner Model 8704 has: q 
non-volatile memory, capable of stor- 
ing up to 100 complete settings; 
IEEE488 Bus Standard; and can be 
used in the programmable or manual 
operated mode. 

Providing exceptional value, the 
Toellner Power Supplies are designed 
for years of reliable, trouble-free opera- 
tion. 

Toellner Test Equipment will be of 
considerable value to the industrial 
electronics, educational and laboratory 
markets. 

Toellner Electronic Instruments is 
marketed exclusively in Canada by 
Duncan Instruments Canada Ltd., a 
leading manufacturers’ representative 
for a wide range of test equipment. 

For more information contact: Dun- 
can Instruments Canada Ltd., 121 Mil- 
van Drive, Toronto, Ontario M9L 1Z8, 


Tel: (416) 742-4448, Fax: (416) 749- 
5053. Circle No. 22 on Reader Service Card 

-1991 Fluke Distributor 
Catalog, Now 
Available, Features Six 
New Instruments 

The latest edition of the Fluke Dis- 
tributor Products Catalog, featuring a 
numb^ of new instruments including 
timer/counters, frequency counters, an 
RCL meter and an mAs DMM, is now 
available. The 20 page catalog also con- 
tains photos and information on the 
Fluke 80 Series, 70 Series and Ruke 45 
digital multimeters, as well as on other 
handheld and bench meters, ther- 
mometers and accessories available in 
Canada through Fluke Electronics 
Canada Inc. 

New to this year’s catalog are the 
Philips PM26 18/323 mAs meter for 



medical applications, the PM6303 RCL 
meter, the PM6665 and PM6666 timer- 
counters and the PM6662 and PM 6669 
frequency counters. 

T^e new catalog provides easy-to- 
use selection guides for meters, 
counters and thermomet^s, and an ac- 
cessory compatibility chart, which al- 
lows for a quick check of multi- 
meter/accessory and multimeter/test 
leads compatibility. 


The 1991 Fluke Distributor Products 
catalog is available at no charge from 
Fluke Electronics Canada Inc., 400 
Britannia Rd., E., Unit #1, Mississauga, 
Ontario L4Z 1X9 Tel: (416) 890-7600, 

Fax: (416) 890-6866. 

Circle No. 23 on Reader Service Card 

Revolutionary 
Systems Diagnostic 
Tool Now Available 
From EMJ 

EMJ Data Systems Ltd. announces the 
availability of a revolutionary service 
product that promises to make systems 
diagnostics unbelievably easy ... The 
AWARD POSTcard. Every service 
technician will benefit from the power- 
ful diagnostic routines that allow quick 



and easy diagnosis of system problems. 

The AWARD POSTcard is a plug-in 
diagnostics board that monitors POST 
(Power On Self Test) routines and 
provides continuous built-in testing of 
pre-boot functions. It supports com- 
prehensive system function and com- 
ponent diagnostics for IBM and com- 
patible PC/XT/AT and 80386 based 
microcomputers. 

Witliin seconds of installation, the 
POSTcard is monitoring the POST se- 
quence, performing continuous POST 
loop bum-in testing, or using the card’s 
comprehensive diagnostics to test the 
system’s base memory, video func- 
tions, fixed and floppy drives, parallel 
and serial ports, keyboard, math 
coprocessor or extended memory. 

For more information contact: EMJ 
Data Systems Ltd., P.O. Box 1012, 
Guelph, Ontario NIH 6N1, Tel: (519) 
837-2444, Fax: (519) 836-1914. □ 

Circle No. 24 on Reader Service Card 


6 • April 1991 


Electronics & Technology Today 




Introducing the 



Get Published! 

Become Rich and Famous! 

Retire Young and Never Work Again! 

Well, maybe not quite all of these. 

But I’m sure you’ll agree that everyone is entitled to his or her 15 minutes of 
fame. Have yours with our Great Canadian Project Contest. Just send us 
your favourite project and if you’re one of our many winners, your article will 
be published in an upcoming issue of Electronics and Technology Today. 

We require a written article (preferably on a computer disk, but typewritten is 
ok), a schematic diagram of the project and photographs of the project (B&W 
glossy preferred). Your project must be original — it cannot have been pub- 
lished anywhere before. Also, it must work as stated in your text. 

If your project is selected, it will be published in an upcoming issue of 
Electronics and Technology Today. You will receive our regular writing fee, a 
fee for each photograph or illustration plus a $50.00 bonus. 

So don’t delay. Send your projects in today to: 

Great Canadian Project Contest 
c/o Chuck Ander 
Moorshead Publications 
1300 Don Mills Road 
Don Mills, Ontario MSB 3M8. 


Fame and fortune are at hand! 


CANADIAN ELECTRONICS DEVELOPMENT 
(CED) CORPORATION 
(519) 443-4114 


.^0.000 VOLT 12 AMP RECTIFIER BOARD 

DUE TO MANY RECENT CONVERSION OF OLD INDUSTRIAL VACCUM TUBE 
RADIO-WAVE VINYL SEALING EQUIPEMENT TO HIGHLY EFFICIENT SOLID STATE 
CIRCUITRY, THE PLASTICS INDUSTRY HAS BEEN TAKING ADVANTAGE OF THIS 
CONVERSION FOR ONLY A FRACTION OF THE COST OF BI-MONTHLY TUBE 
REPLACEMENTS. NOW SCHOOL BINDERS, SWIMMING POOL LINERS AS’WELL AS 
OFFICE VINYL SLIP COVERS CAN BE MADE MUCH MORE INEXPENSIVELY WHEN 
INDUSTRIAL MAINTAINANCE ON EXPENSIVE VACCUM TUBES ARE 
ELIMINATED! 

PERSONALIZED CUSTOM CIRCUITS BOARDS 

FOR A LIMITED TIME ONLY C.E.D. CORPORATION WILL MANUFACTURE 
PROTOTYPE CIRCUIT BOARDS WITHIN 7 DAYS OF DELIVERY OF THE ARTWORK. 
PLEASE NO MEGA PROJECTS. THIS OPPORTUNITY IS DESIGNED FOR THE NOVIST 
WHO REQUIRES. A P.C. BOARD FOR HIS INVENTION OR SCHOOL PROJECT. AT 50 
CENTS PER SQUARE INCH PER COPPER LAYER PLUS A NOMINAL SET-UP AND 
SHIPPING CHARGE, THIS IS A FAR CRY FROM WHAT THE LARGE INDUSTRIES 
CHARGE FOR PROTOTYPES, PLEASE DON'T PASS THIS LIMITED TIME OFFER UP ! 1 

RULES: NEGATIVE FILM OF ARTWORK MADE TO ACTUAL SIZE MUST BE SENT 
DRILLING INFORMATION OFF ALL THE HOLES REQUIRED, or CUSTOM 
BOARDS CAN BE DESIGNED FROM YOUR SCHEMATICS. 


ACTUATORS CURRENT LIMTT SWTTCHFS 

FOR YEARS AGRICULTURAL, AUTOMOTIVE AS WELL AS INDUSTRIAL SECTORS 
HAVE USED ELECTRONICS TO SHUT DOWN HYDRAULIC, PHNEUMATIC AND 
ELECTRIC ( AC or DC) ACTUTORS TO CONTROL A VARIETY OF SHAFT SPEEDS, 
ARM EXTENTION DEVICES AND EVEN THE OPENING AND CLOSING OF DOORS. 
C.E.D. CORPORATION HAS DEVELOPED A NEW BREED OF CURRENT LIMIT 
SWITCH TO SHUT DOWN THE ACTUATORS, NOT ONLY WHEN THE ACTUATOR 
REACHES THE DESIRED EXTENSION BY MONITORING THE END OF STROKE 
SIGNAL BUT AS WELL AS MAKING IT SENSE THE MAGNETIC FLUX CHANGES IN 
THE ARMATURE AND THEREBY TOTALLY ELIMINATING THE NEED TO KNOW" 
FACTOR OF WHAT VOLTAGE OR CURRENT THE UNIT IS RUNNING AT. FIELD 
STUDIES HAVE BEEN EXCEPTIONAL AND THIS APPROACH WILL BE SHORTLY 
APPLIED IN REPLACING FUSES AND CIRCUIT BREAKERS 1 1 1 
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Alexander 
Graham Bell- 
Dieame^ Thinkei; 

Inventor 

“The inventor is a man who looks around upon the world and 
is not contented with things as they are. He wants to improve 
whatever he sees, he wants to benefit the world ; he is haunted 
by an idea. The spirit of invention possesses him, seeking 
materialization.” - Alexander Graham Bell 


by Chuck Ander 


44 |-^p^his is my dreaming place!” 
I wrote young Alexander 

I Graham Bell of his home in 

JL Tutelo Heights, near Brantford 
Ontario. “Miles of country lie extended 
below me like a huge map. When I lived 
here I used to take a rug, a pillow and an 
interesting book, and dream away the 
afternoon...” But young Alex was also 
an inventor, capable of transforming his 
dreams into reality. The man who is 
known to everyone as the inventor of 
the telephone, was also a teacher of the 
deaf. He was one of the first who had 
the compassion to let deaf individuals 
develop to their fullest extent. The 
popular belief was that nothing could be 
done for the deaf. Wrote Alexander 
Graliam Bell, “Nature has been kind to 
the deaf child, man — cruel. Nature has 
inflicted upon the deaf child but one 



defect — imperfect 
hearing; man’s neglect 
has made him dumb and 
forced him to invent a 
(sign) language, which 
has separated him from 
the hearing world. Let us 
then remove the afflic- 
tions which we oursel- 
ves have caused.” 

After inventing the 
telephone at the age of 
28, Alexander Bell did 
not rest upon his laurels. 
Besides his contribu- 
tions as a humane and 
compassionate teacher 
of deaf children, Alex 
Bell developed the basic 
method for making 
phonograph records on 


Alexander Graham Bell withhispupil, Helen Keller, John 
Hitz of the Volta Bureau for the Deaf, AlexanderMelville 
Bell and a friend, Braddeck, Nova Scotia, 1901 
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Mr. aiidMrs. Melville BeWparefits of Alexander Graham Bell) ondfamUyattheBellHomestead, 

Brantford Ontario, in the 1 870 's 


wax disks. (It is interesting to note that 
Alexander Bell improved the 
phonograph of Thomas Edison, and 
Edison improved the telephone by in- 
venting the carbon microphone, still in 
wide use today.) Alexander Bell 
founded and was active in the Aerial 
Experiment Association. This group of 
dedicated aviators built and flew its 
own aircraft. A very important inven- 
tion of this Society was the aileron. Pre- 
viously, the lateral stability of aircraft 
(or flying machines as they were called) 
was controlled by “wing warping,” a 
teclinique developed by the Wright 
Brothers. Ailerons were far superior to 
(and much safer than) the previous 
practice of selectively bending the outer 


portions of the wings. Other develop- 
ments pioneered by Alexander Graham 
Bell include a paper in which he* 
described a device having the same pur- 
pose as today’s iron lung. He devised an 
electrical apparatus to locate bullets or 
other metals in the body. In 1885, he 
advov^ated a method of locating 
icebergs by detecting echoes from 
them. Years later he concerned himself 
with condensing fresh water from 
vapour ir the air, for people adrift at sea 
in an opwin boat. In die construction of 
houses he made suggestions to aid air 
conditioning. For 30 years he directed 
experiments in breeding sheep, trying 
to develop ewes that would bear more 
than one lamb at a time. He developed 


As late as 1920, the dreaded, in- 
fectious disease, tuberculosis, 
was stiU rampant, often wiping 
out entire families of twelve or 
more children. Cemeteries were 
full of tombstones denoting this 
pathetic fact. 

It was small wonder, then, that 
terror struck the hearts of Dr. 
Alexander Melville Bell and his 
wife, recently arrived in London 
from Edinburgh, when they 
learned that their youngest of 
three sons, Edward Charles, was 
apparently stricken with the dis- 
ease. Before they fully realized 
it, he had slumped into the ad- 
vanced stages of the disease. 
Nothing the doctors could sug- 
gest helped. Within the year he 
was dead. 

Alexander Graliam Bell was 
at his brother’s bedside when he 
died. He wrote in his diary, “Ed- 
ward died this morning at ten 
minutes to four o’clock. He was 
only eighteen years, eight 
months old. He literally Tell 
asleep’. He died without con- 
sciousness and without pain 
while he was asleep. So may I 
die.” 

Tragedy was not finished witli 
the Bell family. Alexander’s 
elder brother, Melville James, 
caught an extremely persistent 
cold. It soon develops into a 
nasty hacking cough. He became pale 
and feverish. He too, eventually suc- 
cumbed to his illness. He died in May, 
1870 at the age of 25. 

As if this wasn’t enough, Alexander 
had become thin and pale and a telltale 
flush sometimes appeared on his 
cheeks. The doctor who examined him 
warned that he was dangerously ill. 

The family knew they must delay no 
longer. To save their one surviving son. 
Dr. Bell and his wife, Eliza Grace did 
not hesitate to give up their life in Lon- 
don and move to Canada where the air 
and climate were more conducive to 
good health. 

While still in London, young Alex 
had worked along with his father to 


a hydrofoil that, in 1919, set a 
world speed record of 71 mph 
(1 14 km/hr.) Such a brilliant life 
had, unhappily, very dark begin- 
nings... 
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Alexander GrahamBeU'sJirst telephone was the “GaUows Frame, through which 
speechsowtdswereJirsttransmUtedelectricallyonJiine3,1875mBoston. 


develop his ability as an expert on 
speech. Alex and his brothers con- 
structed a model of a human skull, com- 
plete with vocal apparatus that was 
worked with a bellows. They were able 
to make their model wail “Mama” in 
such life-like imitation of a baby that 
the neighbours turned out to search for 
the child in distress. At about this time, 
too, Alex trained his Skye terrier to 
growl steadily while he manipulated the 
dog’s mouth and vocal cords, trying to 
shape the growls into words. At the 
peak of the terrier’s career, it was able 
(witli its master’s help) to say “Ow ah 
oo, ga-ma-ma,” meaning, “How are you 
grandmother?” Before long, neigh- 
bours were dropping by to see the talk- 
ing dog! 

Alexander’s father gave him a book 
called Sensations of Tone, by Hermann 
von Helmholtz. In diis work, Helmholtz 
reported experiments in combining the 
notes of electrically driven tuning forks 
to make synthetic vowel sounds. Alex 
tried to read the book, which was 
printed in German, and got the wrong 
impression that Helmholtz had 
managed to “telegraph” the vowel 
sounds, or send them from one point to 
another over a wire. Although Alex 
learned of his mistake, he could not get 
the idea of telegraphing the human 
voice out of his mind. 


Alexander Graham Bell moved to 
Boston to continue his career as a 
teacher of the deaf. He was quite suc- 
cessful at it. At the Clarke School for 
the Deaf in Northampton, he was able 
in a few weeks to teach the children to 
use more than 400 English syllables, 
some of which they had been unable to 
learn in two or three years under other 
methods of teaching. One of Alex’s 
most famous pupils was Helen Keller, 
who came to him as a child, unable to 
see, hear, or speak. She was later to say 
of Alexander Graham Bell, “Hearing is 
the deepest, most humanizing sense 
man possesses, and lonely ones all over 
the world have been brouglit into the 
pleasant ways of mankind because of 
Dr. BeU’s efforts.” 

While in Boston, Alex was able to set 
up a laboratory in the basement of one 
of his pupil’s homes. Bell was not at- 
tempting, at this stage, to transmit 
speech. He was trying to send several 
telegraph messages over a single wire at 
the same time. He had been interested, 
as we have seen, in Helmholtz’s work 
with tuning forks. He knew also that 
others had transmitted musical tones 
over a wire by using the “make and 
break” current of telegraphy. Would it 
be possible, by using several forks, to 
send more than one tone over the same 
wire simultaneously, and then separate 
the tones at the receiving end? Bell 


thought he could do it, and the ap- 
paratus he devised for the purpose he 
called the “harmonic telegraph.” 

He soon found that he lacked the time 
and skill to make the necessary parts 
himself, so he went for help to an 
electrical shop. The man assigned to 
assist him was Thomas A. Watson. 
They not only became good friends, but 
eventually Watson received a share in 
Bell’s telephone patents as part pay for 
his work. 

It was through his experiments with 
the harmonic telegraph, plus his 
knowledge of music, human speech and 
hearing, that Bell found the way to the 
telephone. 

Bell set up his first telegraph so that 
pressure on a telegraph key would send 
current from a battery through an 
electromagnet. The electromagnet 
would cause a tuning fork mounted 
over it to vibrate like the clapper of a 
bell. Each vibration of the fork would 
cause one of its prongs to make a con- 
nection that would send a pulse of cur- 
rent from another battery along a wire. 
As long as the telegraph key was held 
down, this intermittent current would 
cause another electromagnet to vibrate 
another tuning fork at the receiving end, 
in resonance with the sending fork. 
Therefore you could send a Morse mes- 
sage with the key and, according to 
Bell’s theory, only a receiving fork of 
the same pitch as the sender could 
receive the sender’s message. 

The problem, however, (which Bell 
never quite succeeded in solving was to 
get each oi several pairs of transmitting 
and receiving forks of different pitch to 
vibrate in resonance with each other — 
and only with each other — at the same 
time. Bell found the tuning forks un- 
satisfactory and decided to try steel 
organ reeds instead. Next he decided 
that the reeds would give better results 
if they were magnetized. When he 
reached this point in his thinking, he 
had to pause to consider a fact of fun- 
damental importance, long known to 
electrical experimenters — that when a 
magnet is moved toward the pole of an 
electromagnet, a current is generated in 
the latter’s coil, and when the magnet is 
moved away from the electromagnet a 
current in the opposite direction is in- 
duced. 

Now Bell’s mind leaped beyond the 
thinking of previous experimenters — 
for he perceived that his rapidly moving 
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Patentforthe Telephone, awarded to Alexander Graham BeU, March 7, 1876, 
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AlexanderGraJtamBell — 1874, 


magnetic reed would generate a current 
that would be alternately stronger and 
weaker, from instant to instant, as the 
vibrations of the reed varied. Next he 
asked himself this: If many reeds of 
different pitches were vibrating simul- 
taneously over the electromagnet, 
would tliey not generate one complex 
varying current — the resultant of the 
combined motion of all the reeds? 

Bell reasoned correctly that they 
would. Now, from his experience with 
music he knew that when you sing into 
the sound box of a piano when the 
strings are not damped, several strings 
will respond. If tlien, a “harp” transmit- 
ter were built with enough strings or 
reeds, properly tuned, it would pick up 
every sound of the voice. Tlierefore, the 
combined vibrations of the reeds, 
mounted over an electromagnet, would 
generate an electrical current which 
would vary in intensity just as the reeds 
were vibrated by the varying sound of 
the voice. And this current would 
vibrate a receiver harp at the distant end 
so tliat the sounds would be repeated. 

He was on the right track, but this 
“harp” transmitter seemed too compli- 
cated to be practical. 


When Bell went to 
Brantford for his sum- 
mer holidays in 1874, 
he talked long into the 
night with his father 
about his ideas. Rest- 
ing from his arduous 
duties. Bell found that 
his ideas crystallized 
in the clear atmosphere 
of the heights over- 
looking Brantford. He 
pondered: The harp 
transmitter, now, — 
why could not a single 
diaphragm catch all 
the sounds, instead of 
using individual 
reeds? The human ear 
did it, and managed to 
move the comparative- 
ly large bones that 
have the sensation of 
hearing. If the end of 
one magnetized reed 
were attached to the 
centre of such a 
diaphragm, it would 
generate a current that 
would vary in intensity 
just as the air varies in 
density when a sound passes through it! 

There he had it. At Brantford, the 
basic concept of the telephone became 
complete in Bell’s mind: a membrane 
telephone as a transmitter, a similar in- 
strument as receiver. Melville Bell was 
keenly interested as his son explained it 
to him in July of 1874. Joseph Henry, 
[see Electronics and Technology 
Today, Jan. 1991] secretary of the 
Smithsonian Institute in Washington, to 
whom Bell explained it, was also alert 
to the possibilities inherent in it. Bell 
doubted that he had the electrical 
knowledge to reduce his thinking to 
practice. Henry, tlien dean of American 
electrical scientists, said simply, “Get 
it!” Back in Boston, Bell worked on, 
and got it. 

The First Phone Call 

On June 2, 1875, came the “break” in 
telephone history. Bell and Watson 
were tuning the reeds of the harmonic 
telegraph. One of Watson’s reeds was 
screwed down so tightly that it “froze” 
to the pole of its electromagnet. Watson 
pluck^ it to free it. Bell, at the other 
end of the line heard the twang of a 
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Alexander Graham Bell's ‘‘Silver Dart"onski4ike runners awaiting/lighi at Baddecky Nova Scotia, 1909. 


plucked reed, a sound with tones and 
overtones, coming to him over the wire. 
Quickly he ran to Watson, shouting, 
“Watson, what did you do then? Don’t 
change anything. Let me see.” 

It soon became apparent that the reed 
had acted as a diaphragm and sent an 
induced, undulating current over the 
line — a current that varied in intensity 
precisely as the air was varying in den- 
sity within hearing distance of that 
spring. 

After an hour or so of plucking reeds 
and listening to the transmitted sounds, 
bell gave his assistant instructions for 
making “the first Bell telephone,” and 
on the next day the primitive instrument 


transmitted the sound of Bell’s voice to 
Watson. 

The two men went on experimenting 
all summer, and in September, back in 
Brantford, Bell began to write 
specifications for his first telephone 
patent. 

For more than 45 years after invent- 
ing the telephone. Bell lived a vigorous 
and creative life, most of it in 
Washington and at his summer home, 
Beinn Bhreagh, on Cape Breton Island 
in Nova Scotia. He gave years of unsel- 
fish service in behalf of the deaf. He 
became tremendously interested in 
aviation, foresaw its importance, and 
did much to foster its progresses. He 
produced other communication devices 


and carried on constructive studies in 
eugenics. His mind was ever-inquiring, 
and his range of interests wide. 

Alexander Graham Bell can truly be 
called a citizen of the world. Bom in 
Scotland, he worked in Canada and the 
United States. He died at Beinn 
Bhreagh, in August, 1922, and was 
buried on his beloved Cape Breton 
hillside overlooking the Bras d’Or 
Lakes. 

Enthusiastic and tireless, he was apt 
in his younger days to wake others in 
the middle of the night to share with 
him the excitement and adventure of 
progress on some experiment. And 
teachers of the deaf tell of watching 
Bell communicate to large audiences 
his own enthusiasm for the teaching 
methods he advocated. 

Bell was impulsive and generous too. 
Soon after he had invented the 
telephone, when he had little money, 
his first public lecture brought him $85. 
He spent it all on a sliver model of the 
telephone for his fiancee. 

In his thinking, as well as in his works. 
Bell left much for others. In speaking to 
a group of children, he encourages all of 
us as he says: 

“Don’t keep forever on the public road, 
going only where others have gone. 
Leave the beaten track occasionally and 
dive into the woods. You will be certain 
to find something you have never seen 
before. Of course, it will be a little 
thing, but do not ignore it. Follow it up, 
explore all around it; one discovery will 
lead to anotlier, and before you know it 
you will have something worth thinking 
about to occupy your mind.* All really 
big discoveries are the results of 
thought.” □ 



Alexander GralmmBelldenionstratesadeviceinventedIo coftdensejresh water from 
vapour in the air, Baddeck, NS. 
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FEATURE 


Basic 

Electronics^ 

by Ron C. Johnson 


F inally! For those of you who 
have been following this series 
(and Basic Electricity before it) 
and wondering when you would 
find out something about transistors, we 
are finally there. (Unfortunately, now 
that we are there I have to tell you that 
transistors are on their way out . . . Not 
entirely, but it is true: there isn’t much 
being designed and built now that uses 
discrete transistors. Everything has 
gone to integrated circuits, ASIC’s, 
etc.) Regardless, lots of transistor stuff 
is still around and tliey are interesting 
devices. So let’s get into it and see what 
can be done. 

In our last segment we explored the area 
of semiconductor junctions and how 
they operate in diodes, rectifiers and 
such. Transistors involve taking 
another step forward with the same 
materials used in a different configura- 
tion. 

Remember the two blocks of doped 
semiconductor material, (P and N 
types), which we brought together to 
form a PN junction which operated as a 
diode? With a transistor we take two 
pieces of N material and sandwich a 
narrow piece of P material in between 
them. Actually we can sandwich a piece 
of N material between two P materials 
as well. (See Figure 1). The first type is 
called (logically) an NPN transistor, 
and the second is a PNP transistor. Both 
are used and their primary difference 
involves the polarity of the power supp- 
ly applied. 

But I digress. 


Let’s talk about the NPN transistor 
because it is a bit more commonly used. 
Bipolar transistors, as we call them, are 
a three terminal device: we connect 
leads to both of the pieces of N type 
material and one to the P type. Just like 
the diodes we discussed last month, 
when P and N type materials are placed 
side by side, a buffer zone is created as 
electrons from the N type material 
migrate into the p type and recombine 



to create a neutral area. This creates a 
PN junction, or diode, through which 
current will flow (normally) in only one 
direction, and then only after an initial 
knee voltage is overcome. In this case 
two back-to-back PN junctions are 



formed with a connection, (which we 
call the base), between them. The con- 
nections to the N material are called the 
collector and emitter. See Figure 2. 

What can be done witli two back-to- 
back PN junction with a base connec- 
tion between them? That depends on 
how they are connected in a DC 
powered circuit. Every useful transistor 
circuit requires that the diode created by 
the base-emitter PN junction be for- 
ward biased. Forward bias, as with 
diodes and rectifiers we have already 
talked about, means that a DC voltage 
is applied with the positive polarity 
connected to the P type material and the 
negative polarity connected to the N 
type. After the knee voltage (.7 volts) is 
overcome current will flow. The inter- 
esting thing about transistors is that, 
when the base-emitter junction is for- 
ward biased, and, if the collector-base 
junction is reverse biased (See Figure 
3), current will flow from the collector, 
to the emitter. Moreover, a small 
amount of base to emitter current will 
control a much larger amount of collec- 
tor to emitter current. 

In order to understand this we must 
think in terms of electron flow rather 
than the conventional current flow we 
are used to. When the base emitter junc- 
tion is forward biased the depletion, (or 
neutral), area is overcome and electrons 
can flow from emitter to base, but since 
the P type material in the base is very 
small, and we have biased the collector 
to be more positive than the base, 
electrons are drawn through the P type 
material and flow into the collector. In 
fact, large amounts of electrons can 
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travel tlirough this way, but the quantity 
is controlled by the much smaller 
amount that flow out the base lead. So 
if we vary the base current we can con- 



Emittcr 


Figure 3. Transistor Bias 


trol a much larger level of collector cur- 
rent. This is called amplification or 
gain. 

By varying the level of the base cur- 
rent we can control the collector current 
between zero and some maximum 
value determined by the power supply 
voltage and the resistance connected 
between the power supply and the col- 
lector. If we have zero current flowing 
through the transistor we say that it is 
“cutoff,” whereas, if the maximum cur- 
rent is flowing we call it “saturation.” 
These two extremes are used if the tran- 
sistor is being used as a switch. By ap- 
plying a small current to the base-emit- 
ter junction of the transistor we can 
switch much larger currents to turn on 
and off devices such as relays, lamps, 
LED’s, etc. See Figure 4. 

If we set the base-emitter current to 
some nominal value such that the col- 


lector current is in the middle of its 
range (between cutoff and saturation), 
we are in the “active region” of opera- 



tion of the device. The circuit can be 
used as an amplifier because any small 
change in the base current will be 
reflected in the larger collector current. 
The amount of amplification is 
given in the transistor specifica- 
tions as B, beta or hpE. 

As you can see, the bipolar junc- 
tion transistor is versatile. Once 
you know how the base current 
controls the collector current and 
that it can be used for switching or 
amplification the rest is just a mat- 
ter of learning how to use varia- 
tions of tlie circuit to accomplish 
your particular application. Be- 
cause transistors are somewhat 
temperature sensitive, have differ- 
ing specs such as beta, maximum 
current and voltage, etc., the 
quality of the design is important 
in obtaining reliable and predictable 
operation. Transistors circuits are used 
for many applications from oscillators 
to amplifiers to digital circuits. Rather 
than plodding through a each con- 
figuration of transistor circuits from a 
design perspective, let’s look at 
some practical circuits and see 
how they work. 

Figure 5 shows you a typical 
small signal transistor amplifier. 

This one is called common emit- 
ter with voltage divider bias. 

That just relates to the con- 
figuration in which the transistor 
is connected. Remember, in a 
transistor amplifier we want to 
set up the base current so that the 
collector current is flowing 
somewhere near the centre of 
the range between cutoff and 
saturat ion. In this circuit we do 

that by using a voltage divider. 
Resistors Ri and R 2 , are con- 
nected in series between Vcc, 
(the power supply) and ground. 
The voltage set at the connection 
between them, (we’ll call it Vb), 
is connected to the base of the 
transistor. From the base, .7 
volts is dropped across the base 
emitter junction and the rest 
dropped across the resistor. Re, 
which is connected to ground. 
We said before that base current 
controls collector current and 
that collector current flows 
down through the transistor from col- 
lector to emitter. If so, then both the 
base current and the collector current 


combine to flow through Re. Since we 
know that the collector current is much 
greater than the base current the voltage 
drop across Re will indicate, for the 
most part, the collector current. If we 
have set the emitter to some voltage this 
will also set the emitter current and 
thus, the collector current. This is also 
called the quiescent collector current 
because that is the DC level it is at 
without any AC signal on the circuit. 

Having set the collector current, let’s 
look at the voltage on the collector. Rc, 
the resistor between the power supply 
and the collector drops a voltage across 
it because of the collector current, lb but 
it has no control over what the collector 
current is. That is controlled by the base 
current (which we have set in this case 
using the voltage divider). The voltage 
(with respect to ground) on the collector 
will be the power supply voltage, Vcc, 
less the voltage that has been dropped 
across the collector resistor, Rc. For this 
circuit the collector is our output point 
and the voltage there will be propor- 
tional to the collector current (but in- 
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Figure 5. A Small Signal 
Amplifier 

verted as we will see shortly). 

Now we can apply a small AC signal 
to the base through the capacitor shown. 
Cl, and this will vary the voltage out at 
the collector. Note, however, that if the 
signal applied goes positive, this in- 
creases Vb, (which controls the base 
current), which increases Re, which in- 
creases Ic, which increases the voltage 
drop across Rc, which decreases the 
voltage output on the collector, Vc. All 
of this means that the output signal will 
be inverted with respect to the input 
signal. 

This circuit is called a Class A small 
signal amplifier because it will take a 
small AC voltage signal (for example, a 
line out level from a cassette deck) and 
increase the amplitude of the voltage. 
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Computer Systems 


ORION XT 88-12 $499.00 

640K/360K DD/DISK 1/0 / 1 2FKB / VIDEO CARD / 

16MH $549.00 

ORION 286-12 $799.00 

16MH $849.00 

ORION 386SX-16 $949 

20MH $1049 

ORION 386-25 $1399 

ORION 386-33 CACHE $1999 

ORION 486-25 $3995 

with 4MB memory 

ALL AT/286/386/486 SYSTEMS INCLUDE: 1 Meg RAM / 1.2 
Meg DD /I/O / 12FKB / VIDEO CARD / HD FLOPPY CONT. 


SQMEMOREX 


Dysan Disks 

DYSAN 1/BOX lO/BOX 


SONY. 

SONY 1/BOX 10/ BOX 


DISKEnES/COMPUTER TAPE 

DC tsiso $42.50 

DC 300XL/P..$37.50 

DC 600A $37.95 

DC 1000 $27.50 

DC 2000 $29.95 

DC 2080 $37.50 

DC 2120 $39.95 

DC 6250 $49.95 

2SMEMOREX 


l/BOX 10/ BOX 

i60r $ 8.49 $ 7.99 

1.2M $13.50 $12.95 

360ni $ 9.95 $ 9.45 
IM $14.95 $14.50 
2M $29.95 $28.95 
IM R $17.50 $16.50 

NO NAME 

N/NAME 1/BOX 10 /BOX 


3601: $ 4.99 $ 4.49 
1.2M $ 8.95 $ 8.49 
1.2MC $14.50 $13.50 
360tC $ 7.95 $ 7.50 
IM $ 9.95 $ 8.49 
2M $18.95 $16.95 


360K 

$10.95 $10.45 

360K 

$ 9.95 5 8.95 

1.2M 

$14.95 $13.95 

1.2M 

$15.95 $14.95 

IM 

$16.95 $14.95 

IM 

$16.95 $15.95 

2M 

$32.95 $30.95 

2M 

$27.50 $25.95 

KAO 1/BOX lO/BOX 

JVC 

1/BOX 10/ BOX 

360K 

$ 8.49 $ 7.95 

360K 

$ 9.95 $ 8.95 

1.2M 

$11.45 $10.95 

1.2M 

$14.95 $13.95 

IM 

$14.95 $13.95 

IM 

$14.95 $13.95 

2M 

$27.95 $26.95 

2M 

$27.50 $26.95 


GoldStar 

ORION 

1/BOX lO/BOX 

GLDSTR 1/BOX 10/ BOX 

360K 

$ 7.95 $ 6.95 

360K 

$ 6.95 $ 5.95 

1.2M 

$10.95 $ 9.95 

1.2M 

$ 9.95 $ 9.45 

IM 

$11.95 $10.95 

IM 

$10.95 $ 9.95 

2M 

$24.95 $22.50 

2M 

$21.95 $20.95 


DC 2000 $27.50 

DC 600XTD...$37.50 

DC 600A $34.95 

DC 300XL/P..$32.50 

SONY. 

QD 600A $34.95 

QD 6150 $39.95 

QD 2000 $27.50 


HARDWARE, SOFTWARE & PERIPHERALS AT Dtscom PRICES 


Video boards 

IGA Elercules Coop $ 39.95 

Color Graphic W/tCB. ..$ 39.95 
KJA/OGA Duel Graphic.. $ 49.95 

\GA Card 8 Bit $119.95 

\GA Card 16 Bit/256r. .$129.95 
\GA Card 16 Bit/512r. .$169.95 
Itident 16/2561: VGA... $139.95 
Oak 16/2S6E VGA $129.95 

Eommmm 

m Graphic Sol. CIM..$ 69.95 

VGA Basic 16/2561: $149.95 

VGA Uoraier OBI 25ai:. . .$189.95 
VGA WcnJer OEM SIX. . .$225 .95, 

VGA Vfcnder 256r $229.95 

VGA Vfcnder 513: $3*9.95 

XT 8 Iffe (K $ 89.95 

3Cr 10 Hte CK $99.95 

XT 12 Mte GX $109.95 

XT 16 Mfe or $119.95 

XT 20 Mte GX $129.95 

XT 37Mte 2B6 dU $159.95 

AT 286 - 12 GX $179.95 

AT 286 - 16 GX $199.95 

AT 286 - 20 GX $219.95 

386 a - 16 OX $499.95 

386 SX - 20 OX $599.95 

386 20 Mte OX $999.95 

386 25 Mte GX $1,099.95 

386 - 25 32X CACHE.. $1,495. 95 
386 - 33 64X CM31E.. $1,750 .95 

486 - 25 AT Bib $2,995.95 

486 - 25 EISA $ CAIL 

150H XT Size $ 69.95 

200WXr Size $ 79.95 

AT Rill Size $ 99.95 

PS/2 Style Case $ 89.95 

P. SiaP^Y ^ TbHer...$119.95 
Rjr Mini Desktop Case .$109.95 

L-Siape Type $ 99.95 

Apple n+/E Replaoennt$109.95 


ioyxr 5060 Standard... $ 49.95 
KZm 12F &hanoBd....$ 59.95 
MBIOI leytronics 12F. .$129.95 
DlOl fcytrcnics 12F..$175.95 
AT/XT 12F Qick Type..$ 79.95 
AT/XT 12F W/Ttack Ball$109.95 


. Mtt 40 RY BOARDS •• 


I 

XT 576X Ram Card OX. . .$ 49.95 

XT 2MB BB Ram OX $119.95 

XT ^ ElB Ram OX $149.95 

XT Bocaran M EIB OX $169.95 

AT 2MB Ehfi Ram OX $129.95 

AT ^ BB Ram OX $149.95 

AT Bocaran 2MB BB OX $179.95 
AT Bocaram AI+ 4IC....$199.95 


IBM ADD ON BOARDS 


XT Par ftdnter ftrr...$ 24.95 

XT Serial Bart $ 29.95 

AT/XT Serial 2 Itort...$ 39.95 
AT/XT Serial 4 PDrt...$ 99.95 
XT I/Of2 X/P/C/G......$ 59.95 

XT Disk I/O $ 59.95 

XT Dens Super 1/0$ 69.95 

XT Game'Rirt $ 19.95 

XT Time Card $ 34.95 

AT I/O S/P/G $ 29.95 

AT I/O 2 S/P/G $ 34.95 

AT Game Bart $ 29.95 

AT/XT (kavis Gane R}rt$ 44.95 
AT/XT Qedk Shit Game..$ 39.95 
AI/XT Dene noppy$ 49.95 
AT/XT 4 Et. HDl/FD Goot$ 69.95 

AT IDE HD/FD Cont $ 49.95 

AT IDE Miltl I/O $ 89.95 

AT Style Mini Flip Tap$ 49.95 
AT Style Mini Slide Ch$ 59.95 

Rill Size AT $ 89.95 

Digital AT Fliptop.. ..$119.95 

anall Footprint $ 89.95 

PS/2 Style Case $ 89.95 

Tbuer Case 6 Bay Hot.. $ 175.95 
Tbwer Case 6 Bay Vert .$175.95 

Ifini Tower Case $119.95 

Desktop Tbwer Case,... $119. 95 

Contrclier 

XT Floppy Controller.. $ 34.95 
XT 4 Disk Controller $ 42.95 
AT/XT Hi Dens Coiitr...$ 49.95 
AT/XT 4 Et. Hi Dais...$ 59.95 
AT/XT HARD IRIVE OOHnOIgB 

XT Hard Dr. Cont MFM..$ 69.95 

XT Hard Disk Cont RLL $ 89.95 
AT Hard/Floppy IffM. . . .$119.95 
AT Hard/Floppy Cont...$ 39.95 
AT Hard/FLoppy + I/0..$ 69.95 

floppy Drives 

360KB Floppy ft:...$ 89.95 
Sk" 1.31B Floppy ftr...$109.95 
3V’*1MB Floppy ft:ive..$ 89.95 
BIB noppy Drive. .$109.95 
Moiiit HrdHr...$ 9.95 

2QMB ifliS Sr412 MFM.. .$425.95 
30MB 2St^ ST412 RIL.. .$429.95 
40Ifi 24IB ST412 MPM.. .$549.95 
40MB 28IB IDE AT only $529.95 

Hard Drive Kits 

2CMB Hard Drive Kit.. .$325.95 
3GMB Hard Drive Kit... $349. 95 

K/LO*^ Hard Drives 

XL320 20MB 4016 $285.95 

KI330 3CMB 4(1B $299.95 

11343 40MB 2816....... $375.95 


Seagate Hard Drives 

sr225 2CMB 65tB $ 285.95 

ST238R 3CMB 65te....$ 299.95 
S1251-1 4CMB 2816...$ 375.95 
SI277R-1 65MB 28tB..$ 425.95 
S1277N-1 65MB 2»B. .$ 475.95 
SI296N a5MB 28^6....$ 570.95 
514096 8CMB 28MS....$ 799.95 
4ia2E 151MB 165^6... $1,249. 95 

^Seagate Hard Drives 

SEAGATE 3V* HARD EBIVES 

Sn24 20MB 4016 $299.95 

Sn25-1 201 ® 2816 $339.95 

Sn38-1 3CMB 2»B $369.95 

STL38R-1 30® 2816 $359.95 

^nSl 4CMB 2^ $489.95 

Sn57R 4M 2»B $369.95 

Sn57A 451® 2816 $389.95 

ST157N 48MB 296 $425.95 

28QA 7B® 296 $525.95 

Sn096N 85M 2416 $599.95 

TAPE BACKUPS 

DnO XT/AT INT Xit.. ..$499.95 
KEIO XT/AT EXT ATP rit$219.95 

MTSSrSJfJlf OiatTAL 

Ccntreller Ocards 

MKIGEN 2+ 8 Bit HD...$ 79.95 
,Hn27X 8 Bit Hard Disk.$ 89.95 
WD1003V-M11 16 Bit HD $149.95 
VC10Q3V-M12 16 Bit H/F$169.95 
H)10a3V-SRl 16 Bit » $175.95 
WJ1003V-SR2 16 Bit ^F$179.95 

^TTX 

1400FA 14" TIL ABt)er..$149.95 
1400FW 14" TIL »dte..$149.95 

1452 .52 CGA $299.95 

1439 .39 VGA $429.95 

1430 .31 VGA $449.95 

5439 .39 VGA $429.95 

5468 .29 S^jer VGA.. . .$529.95 

3436 Multisync .28.... $599. 95 

DataTrain Monitor 

DC-200S 14" .41jim RGB $475.95 
DC-506 14" .52nm VGA. .$325.95 
DC-507 14" .41mn VGA. .$399.95 
DC-509 14" .31jm VGA. .$449.95 
DC-515 14" .Slum &Y>er$499.95 
DG-606 14" .Slam Hilti$499.95 

Monitor 

»143QA 14" TIL iteher..$149.95 
ai430W 14" TIL Hiite. .$149.95 

SC431Vn 14" VGA $475.95 

SC441V 14" VGA UilII>..$349.95 
SC431VS 14" VGA .31I»> $475.95 

^GoldStar 

GS121QA 12" TIL Aiher $139.95 
GS140IA 14" TIL iteber $189.95 
GS1410 0GA 14" Colou r $349.95 

PB1272A 12" TIL Anber $127.95 


EPSON PRINTERS 

lX-810 80 Col 180 CPS $275.95 
FX-850 80 Col 264 CPS $525.95 
R-1050 132 Col 264CPS$699.95 
115-510 80 Col 180 CPS $499.95 
li^-lOlO 136 Col 180CPS$795.95 
lQ-850 80 Col 264 CPS $795.95 
lQ-1050 132 Col 264CPS$899.95 
115-2550 136 Col 400 $1,495.95 
HP U Series m.... $2 ,495 .95 
HP U Series HP.... $1,495 .95 

HP DeskJet 500 $995.95 

HP Series m fc HD.. .$139.95 

PRINTERS 

KP1180 11" 192 CPS.. .$279.95 
fXP1191 11" 240 CPS... $349 .95 
rXP1124 11" 192 CPS... $449 .95 
rXP1695 16.5" 288 CPS $675.95 
IXP1624 16.5" 240 CPS $675.95 
KXR>420 Laser HP Co rtfi ,495 .95 

re-9101 192 CPS $249.95 

re-910^» 240 CIS $349.95 

re-1215 330/66 CPS.... $599. 95 
re-2417 192/63 CPS.... $449. 95 
re-2465 192/63 CPS. .. .$599.95 
re-2017 17 CPS Daisy. .$299.95 
RAVEN LASER reiNlHlS 
LB-800 8 Bage/Min..,$l ,495 .95 
U^lllO 11 ftge/Min $1,895.95 
BCXAND ELAIBEI) HTTmtS 
IKY-llOO A/B Size... $1,299 .95 
UQf-1200 A/B Size... $1,795.95 
IKy-1300 A/B Size... $2,295.95 

ER-2500 C-Size $5,495.95 

IffX-3500 D-Size $6,995.95 

SEiXDMiA reiyrnts 

Seikosha SI/-0QAI $349.00 

SP1600AI $229.00 

coMPiA reiNires 

NP-80-24 200/67. $499.95 

NP-136-24 240/80 $749.95 

NDC-136-24 Color $799.95 

ftr PRINTERS 

mooo n 180 ces $275.95 

MQOOO Rainbow 144CPS $375.95 
1K1500 iso CPS Draft.. $599.95 
IK2410 180 CPS Draft.. $499. 95 
IK2415 200 CPS Draft. .$699.95 


Itexxa Mxise W/Paint....$ 49.95 

Dexju Mouse TLX $ 44.50 

Genius (W-6000 $ 59.95 

Genius (W-6X $ 39.95 

Genius 04-6 Plus $ 69.95 

Genius »tF-302 $ 79.95 

GVG Optical 250/500...$ 89.95 
Series 9 Serial Ver...$ 99.95 
Senes 9 Bus Hi-ltex.. .$109.95 


• MODEMS • 


Capetronics 120GK) K 

Inoonin 1200® INI 

Inocmn 2400® Midget.. 
2400BD INT W/4800 Fkx 

2400® Midget Bet 

2400® E>a W/4800 Fkx 
Signra Modan 2400 lilt. 
Sipra Modem 2400 Bet. 


JOYSTICK 


Gta\is im $ 44.95 

Gkravis Apple $ 47.50 

JS909B UM $ 29.95 

JS606 im $29.95 

IBM Ccrpatible Jciy....$ 19.95 

PRINTER STANDS 

PSSOO Ihiversal 2 LBgs$ 8.95 
PSW120 Wire 80 Col 12*'$ 9.95 
PSW150 Vftre 132 Col...$ 12.95 


' NETWORKING < 


ST-AS8 Arcnet Ctiip....$ 99.95 
ST-AB8 Armet Coip. . . .$119.95 
Sr-AS16 Arcnet Carp. . .$169.95 
Sr-8AH SiperhJD 8 Rjrt$249.95 
Sr-4AHC 4 Rort BA). . ..$129.95 
ST-4re 4 Port Passive $ 19.95 
Sr-EBl NE 1000 Cerp... $199.95 
Sr-EB2 NE 2000 CCnp. . .$249.95 
ST-EBW ®C 8B Goip. . . .$249.95 
ST-fBW WDC 16B Caip. . .$349.95 
MJm IBER FAMmf 
PC Can 422/485 1 Rort $ 99.95 
PC Con 422/485 2 Port $109.95 
PC Com 4 Port BS-232..$ 99.95 
PC Con 4 Port RS-422..$149.95 
BS-232 Repeater $ 59.95 

RS-232 ADAPTER 

Bevs Iffl2SM/F-M/M-F/F..$ 6.50 
Hull Modem DB2SM/F....$ 6.50 
Sirge Protect DB25M/F $ 8.50 
Juiper Bck DB25M/F....$ 7.95 
Loopback Test DH25M/F $ 8.95 
Mini Tester DB25M/F...$ 8.50 
Wiring Bodc M/F-M/M-F/F$ 8.95 

BS232 Lin^xneter $ 49.95 

RS<!i22A Lineboo6ter....$ 59.95 

CONVERTER 

BS232-RS422 Converter $ 49.95 
BS422-BS232 Converter $ 49.95 
IB232-BS422 TWo Vfey...$ 69.95 
BS232-RS485 Converter $ 89.95 
BS232-RS485 Thd Hay...$ 99.95 
BS232-Parallel Conv...$ 69.95 
Iterallel-RS232 Corv. . .$ 69.95 
B232-Parallel IWo Vfey$ 79.95 

TESTER 

16232 Break Out Bcoi...$ 59.95 
BS232 All lines Break $ 79.95 
RS232C Quick Ifester. . .$ 8. 95 
BS232 Loop Back Tester$ 8^95 


DISKETTE STORAGE BOXES 
5^' DlSKEnEHgJB6 

$ 79.95 n)_i0OL With Lock $ 32.50 

$ 79.95 ii)_120L With Lock $ 12.50 

$119.95 ed-IOOL With Lock $ 9.95 

$139.95 n)_70L With Lock $ 8.95 

^129 .95 id-sol With Lock $ 7.95 

$189.95 ed- 50 itolds 50 Disks.. $ 7.50 

.$119.95 n^-io Fbids 10 Disks.. $ 3.75 

.$129.95 Carctooard ^bile^ $ .99 

3y DTSKETH: HGLEe6 
TiD-lSO Holds 150 Disks$ 32.95 
in>-0O Holds 80 Disks.. $ 10.95 
YD-40 Holds 40 Disks.. $ 9.95 
TD-20 Holds 20 Disks. .$ 6.50 
TD-IQA Holds 10 Didis.$ 3.95 
TD-5 Holds 5 Disks. ...$ 2.® 
Cardboard Mailer $ .99 

KEYBOARD DRAWER 

tOQU7 Slidii^ Metal.. $ 47.® 

tCDL39 Uider Desk $ 34.95 

MKirCBS SDWg 
S®10 12" Tilt/Swivel $ 14.95 
S®14 14" Tilt/9wivid $ 17.95 
KXJSE ACCESSORIES 
Mi® Adjustable R)cket$ 9.95 
MTOlOl Pad Vinyl Tbp $ 7.® 
AC0151 Mouse Rickets.. $ 7.® 


CABLES -DATA BOXES 


6’ IB25fH>nt 36 $ 6.95 

10' I£2SM-Cent 36 $ 8.95 

20' DB25M-Cait 36 $ 14.95 

®' I»2®-Cent 36 $ 24.95 

®' I»25M-Cfnt 36 $ 39.95 

MWRL DMA SWnCH BCRES 
DB252 25 Pin AB Switch$ 19.95 
IE2S4 25 Pin ABO) Su..$ 29.95 
DS362 36 Pin AB awitch$ 24.95 
DS364 36 Pin ABCD Su..$ 34.95 

jgnp DfOA swncH bikes 

D6A101 Alto Par. 2 P..$ ®.95 
ISA107 SAS22 Serial. ..$ 99.95 
DSAlOe SS4U 4 in 1... $129.95 

Progrom Cord 

D^-701 Qircm Vt iter... $249. 95 
iW-704 QjTon Writer... $299. 95 
EH-708 tpTKxn Writer.. .$425.95 
0^901 ^jran Writer... $199 .95 
IW-904 Qjrcm Vt iter.. .$249.95 
ICT-X2 Dram Tester. . .$225.95 
PAW-401 1^1 PrograRiiEr$399.95 
ADP-51 8751 ltitcr....$ 89.95 
BW-601 Bipolar Prom. ..$375.95 
UFW-484 8748 ftxKu:. .. .$349.95 


EP^ROM ERASER 


lJER-123 Qjrom Eraser. .$199.95 
IIR-121 ^TTon &as€r..$ 99.95 
R}-201/T tpvKxn U.V....$139.95 
IBAR ocMRnre rmre 

IB-2-0 2 OuUet $ ».95 

IBAR-2-6 Isobar 2 Out $ 69.95 
IBAR-4-6 Isobar 4 Out $ 89.95 
IBAR-6-6 Isobar 6 Out $129.95 


PLEASE ASK FOR OUR FREE CATALOG 


TERMS VI&VMCCOOCMEOU6 
Au. nnEMS ev canpap or mah, aix) 

FOR ALL coo 0FO6PS. ALLOW 10 BUSINESS DAYS 
FOP SHIPPING WHEN PAYING BY PERSONAL CHEQUE. 
ALL fTEMS SUBJECT TO P«CR SALE 06UVERY 4 
HANDLING CHAPGE MV. MIN. WOO ALL RETUPNEO 
MERCHANDISE MUST HAVE RMA NUMBER 
RESTOCK*vG CHARGE 20H. PRKX SUBJECT TO 
CHANGE without ANY NOTXX. 


DEALER INQUIRIES INVITED 


ORDER TOLL FREE 

1 - 800 - 265-2658 
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Class A means that the transistor is con- 
ducting all the time that the signal is 
applied, (360* of input cycle). This one 
would not be used to amplify the signal 
to drive a speaker for example because 
it is primarily designed to provide volt- 
age gain, not current gain as would be 
required for a power amplifier. The ac- 
tual gain of the amplifier can be calcu- 
lated but we won’t get into the theory 
necessary for that here. 

Figure 6 shows a simple power 
amplifier design. This one uses a posi- 
tive and negative dual power supply so 
that capacitive coupling is not neces- 
sary between the output and the 
speaker. This improves the low fre- 
quency response of the amplifier be- 
cause the lower the frequency, the 
higher tlie impedance of a capacitor. 
This design also uses two transistors to 
drive the speaker: one is NPN and the 
other is PNP. The idea here is to use one 
transistor to provide current to the load 
(speaker, or whatever) during the posi- 
tive excursion of the signal, and the 
other transistor to do the same on the 
negative excursion. More efficient than 
Class A, Class B would have an ad- 
vantage except that it causes distortion 
because every time you turn on either 
transistor you have to overcome the .7 
volt knee voltage before you’ start to 
amplify. This causes crossover distor- 
tion where the signal crosses over the 
zero point on the AC waveform. To 
alleviate this problem we operate the 
amp in Class AB mode, a hybrid of the 


two where we keep both transistors 
slightly turned on all the time (.7 volts 
on the base-emitter junctions) and then 
signal in such a way that they 
alternately provide current drive as with 
Class B. The two diodes shown be- 
tween the base leads of the transistors, 
being forward biased by the power 


supply through a resistor, provide the 
voltage that keeps the transistors on. 

There are several categories of tran- 
sistor amplifiers: common emitter, 
common base, common collector. Class 
A, B, AB, C, and a few otha*s we won’t 
mention. Beyond this there are literally 
hundreds of variations on these 


categories. Rather than bore you to tears 
with a lot of them we’ll go on to other 
transistor applications. In a future seg- 
ment we’ll build a simple amplifier to 
see how it works. 

Meanwhile, let’s look at some other 
circuits with transistors. Oscillators 
might be a good one. You may already 
know that an oscillator is a circuit 
which has an output but no input. Ac- 
tually, within the circuit itself, the out- 
put of an amplifier is fed back to its own 
input. The circuit generates its own sig- 
nd as a result of circuit action. 

How does it do that? Well, there 
are actually two criteria which 
must be met in order for any sys- 
tem (whether it be electronic, 
mechanical or otherwise) to oscil- 
late. (If you’re into it these are 
called the Barkhausen Criterion.) 
First, the system must have an 
overall gain of greater than one. 
Second, the feedback signal must 
be returned to the input in-phase 
with the output signal. One way to 
do that is shown in Figure 7. The 
circuit is called a phase shift oscil- 
lator, and is quite simple to set up 
or build (although it has some 
drawbacks as well.) Using the 
same small signal amplifier we talked 
about earlier we route the output back to 
the input through a capacitor/resistor 
network designed to provide exactly 
180* of phase shift. 

Remember that a common emitter 
amplifier inverts the signal when 
amplifying it. (Inversion is the same as 


180* phase shift.) Adding another 180* 
brings the signal back to 360* or 0*, 
which is what we need. The ap- 
proximate frequency of the oscillation 
can be predicted using the formula fr = 
1/ (2jt6RC), where both resistors and all 
three capacitors are the same value. 
There is also a predictable amount of 
attenuation in this circuit: B = 
1/29. In order to meet the criterion 
of a gain of one, then, the 
amplifier must provide a gain of 
29 (multiply the amplitude of its 
input by 29 times). 

If the appropriate values for 
components are chosen this circuit 
will produce a sine wave at the 
frequency designed for. One of the 
drawbacks of the circuit is that it is 
temperature sensitive and tends to 
drift, but if you need a “cheap and 
dirty” oscillator for testing it is 
quite simple to build. In fact, we 
might just do that in a future seg- 
ment... 

We have looked at a couple of linear 
applications using transistors. What 
about an application using it as a 
switch? The circuit shown in Figure 8 is 
just such an application. In digital cir- 
cuits, where the only two possible out- 
puts of a gate are zero volts or 5 volts 
(TTL logic), a useful piece of test 
equipment is a logic probe. Logic 
probes usually have two leads (to con- 
nect to the 5 volt power supply and 
ground) and a probe tip used to contact 
various points in the circuit you want to 
check out. On the body of the probe 
itself there are two LED’s. One indi- 
cates a zero voltage (logic level 0) at the 
probe tip, the other a 5 volt level (logic 
level 1) at the probe tip. This can be 
used to track down problems if you 
know what logic levels should be 
where. 

The circuit shown is a simple one and 
doesn’t have all the features that a 
professional logic probe would provide 
but it will do the job for most applica- 
tions. It also serves to illustrate a couple 
of transistor concepts which I want to 
talk about. 

First of all, why are there two transis- 
tors connected together near the input to 
the circuit? Remember we said that the 
base current of a transistor is much 
lower than the collector current and that 
the ratio of those two current was ex- 
pressed as beta, or hpE? If we put two 
transistors together, one after another, 
those beta values are multiplied 
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Figure 8. Schematic of a Logic 
Probe 


together. If the beta of the first transistor 
is about 100 and the beta of the second 
is the same, the total beta, or ctirrent 
gain is 10,000. That means that very 
little base current is required at the first 
transistor for the second transistor to 
turn on and draw the necessary current 
tlirough LEDl. (That would be a maxi- 
mum of 20 mA, so 20 nWl 0,000 = 2 
uA. Not very much.) That is a desirable 
situation because we do not want the 
logic probe to “load down” the circuit 
by drawing a lot of current from it. 
Another way of describing the benefit 
of this configuration, which is called a 
Darlington pair, is that it increases the 
input impedance of the circuit. (There is 
a way of calculating the actual input 
impedance but Fd rather stay away 
from tlie math for now.) 

Now that we know why there is a 
Darlington pair in the circuit, how does 
it work overall? If the input probe is 
connected to the output of a digital gate, 
it should be eitha:- 0 volts or 5 volts. If it 
is 0 volts the Darlington pair will not 
turn on because the basic requirement 
of a transistor’s operation is that the 
base-emitter junction must be forward 
biased with requires at least .7 volts 
across it. (An important fact to remem- 
ber if you are troubleshooting transistor 
circuits.) In this case, between the input 
and circuit ground we have a 47k resis- 
tor and .the base-emitter junctions of 
both transistors in series. That will re- 
quire at least 1.4 volts to turn on the 
transistors. That means that anytime 1 .4 
volts or greater is applied to the circuit 
the Darlington pair will be turned on. 

This circuit has been designed so that 
if the transistor is turned on it will 
saturate, or the maximum current pos- 


sible, given the resistance in the collec- 
tor circuit, will flow. The collector cir- 
cuit has a 470 ohm resistor in series 
with an LED in it and is powered by the 
5 volt supply of the circuit you are 
working on. Because the LED probably 
drops about 1.5 volts across it the totd 
voltage possible across the 470 ohm 
resistor is about 3.5 volts. This gives 
about 7.5 mA through the LED. (A little 
low but there should be ^ough bright- 
ness to see it.) Assuming our estimation 
of the gain of the Darlington pair was 
correct we should have a gain of 
10,000. Now let’s see what happens if 
the input is connected to 5 volts. That 
voltage is dropped across the 47k resis- 
tor and two base-emitter junctions (5 
volts - 1.4 volts = 3.6 volts) if we have 
3.6 volts across the 47k resistor there 
must be about 76 Ua flowing through it. 
If the current gain is 10,000 then the 
collector current (current through the 
LED) should be: 76uA x 10,000 = 
760mA. Of course this is ridiculous be- 
cause we know the maximum that could 
ever flow through the LED is 7.5 Ma. 
This indicates to us the transistor is 
completely turned on, or saturated and 
the maximum, 7.5 mA is flowing. (By 
the way, when a transistor is saturated 
there should be .3 volts or less from 
collector to emitter — another trouble- 
shooting hint.) 

So if the input is 5 volts, LEDl turns 
on. We said that the collect to emitter 
voltage of the second transistor in the 
Darlington would be .3 volts at satura- 
tion. Since the emitter is connected to 
ground, the voltage at the collect is 
about .3 volts. That voltage is applied to 
the base of transistor, Q3, through R 4 . 
Because .3 volts is not enough to turn 


on the base emitt^ jimction of Q3, there 
is no current flowing through the tran- 
sistor and so LED2 is off. If the input to 
the circuit is now changed from 5 volts 
to 0 volts the Darlington pair will turn 
off. With the second transistor turned 
off no current is flowing through LEDl 
so the voltage at the collector rises to 5 
volts. (No voltage drops between the 
supply and collector means there must 
be 5 volts there. With 5 volts at the 
collector there is enough voltage to turn 
on Q3 which switches current through 
LED2. 

Five volts in: LEDl is on. Zero volts 
in: LED2 is on. There is one other pos- 
sibility: that there might be a series of 
pulses applied to the input of the circuit. 
In this case the LED’s would turn on 
and off alternatively but, depending on 
the frequency of the pulse waveform, 
you would probably just see both of the 
LED’s on. 

Well, that’s about all I can cram into 
this month’s segment. Next month 
we’ll set up some more circuits and take 
a walk through SCR’s, triacs and some 
other good stuff . □ 


AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 


LASERS AND SCIENTIFIC DEVICES 

VRL2K 3mw Vis Red Laser Diode System Kit $159.50 

LLIS1K Laser Beam 'Bounce” Listener Kit $199.50 

LHC2K Visible Simulated 3 Color Laser Kit $44.50 

LC7 40 Walt Burning Cutting Laser Plans $20.00 

RUB4 Hi Powered Pulsed Drilling Laser Plans $20.00 

LGU40 1 to 2mw HeNe Vis Red Laser Gun Assembled $199.00 

LLS1 Laser Lite Show - 3 Methods Plans $20.00 

SD5K See in the Dark Kit $299.50 

EML1K Electromagnetic Coil Gun Kit $69.50 

MCP1 Hi Velocity Coil Gun Plans $15.00 

LEVI Levitating Device Plans $10.00 

EH1 Electronic Hypnotism Techniques Plans $10.00 

HIGH VDLTAGE AND PLASMA DISPLAY DEVICES 

HVM7K 75,000 Volt DC Variable Output Lab Source Kit $149.50 

I0G3K Ion Ray Gun KN, project energy without wires $69.50 

NIG9K 12V/115 VAC Hi Out Neg Ion Generator Kit $34.50 

EMA1K Telekinetic Enhancer/Electric Man Assembled $99.50 

LG5K Lightning Display Globe Kit $54.50 

BTC1K Worlds Smallest Tesla Coil Kit $49.50 

BTC3K 250KV Table Top Tesla Coil Kit $249.50 

BTC5 1 .5 Million Volts Tesla Coil Plans $20.00 

JL3 Jacobs Ladder - 3 Models Plans $15.00 

GRA1 Anti Gravity Generator Plans $10.00 

PFS20 Plasma Fire Saber Assembled $69.50 

OPL20 Dancing Plasma to Music and Sounds Assembled $79.50 

SECURITY AND PROTECTIDN DEVICES 

ITM10 100.000 Volt Intimidator up to 20' Assembled $129.50 

IPG70 Invisible Pain Field Blast Wave Gen Assembled $74.50 

PSP4K Phaser Sonic Blast Wave Pistol Kit $59.50 

LIST10 Infinity Xmtr, Listen in Via Phone Assembled $199.50 

TAT30 Automatic Tel Recording Device Assembled $24.50 

VWPM7K 3 Mi. FM Auto Tel Transmitter Kit $49.50 

FMV1K 3 Mi. FM Voice Transmitter Kit $39.50 

H0D1K Homing/Tracking Beeper Transmitter Kit $49.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-221-1705 
or 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603-672-5406 
VISA. MC. CHECK, MO IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1.00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 
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NOW! AT-compatible computer, 20 meg hard drive, 
and new diagnostic hardware and software! 


Leam to troubleshoot and service 
today’s computer systems as you build 
a niUy AT^ompatible micro^m^ 

Train the NRI way •— and leam to 
service aU computers as you build 
your own fully AT-compatible 
micro, now with 1 meg RAM, 20 meg 
hard drive, and exciting new 
diagnostic hardware and software! 

Jobs for computer service techni- 
cians will almost double in the next 
10 years according to Department of 
Labor statistics, making computer 
service one of the top 10 growth 
fields in the nation. 

Now you can cash in on this 
exciting opportunity — either as a 
full-time industry technician or in a 
computer service business of your 
own — once you’ve mastered elec- 
tronics and computers the NRI way. 

NRI’s practical combination of 
“reason-why” theory and hands-on 
building skills starts you out with 
the fundamentals of electronics, 
then guides you through more 
sophisticated circuitry all the way 
up to the latest advances in 
computer technology. You even leam to 
program in BASIC and machine language, 
the essential language for troubleshooting 
and repair. 

Get real-world skills as you train with 
and keep a powerful AT-compatible 
computer system plus popular Microsoft^ 

Works software 



Only NRI gives you hands-on training with 
the finest example of state-of-the-art 
technology: the powerful new West Coast 
lOlOES computer. As you assemble this 
fully IBM PC/AT-compatible computer from 
the keyboard up, you actually see for 
yourself how each section of your computer 
works. 

You assemble and test your computer’s 
“intelhgent” keyboard, install the power 
supply and 5-1/4" floppy disk drive, then 
intermce the high-resolution monitor. 

Your hands-on training continues as 
you install a powerful 20 megabyte hard 
disk drive — ^toda/s most-wanted computer 
peripheral — ^now included in your course to 
dramatically increase the data storage 
capacity of your computer while giving you 
lightning-quick data access. 

Plus you now work with todays most 
popular integrated software package, 
Microsoft Works, learning to use its word 
processing, spreadsheet, database, and 
communications utilities for yom* own 
personal and professional applications. But 
that’s not all. 

NEW! Training now includes Ultra-X 
diagnostic hardware and software for 
quick, accurate troubleshooting 

Now you train with and keep the latest in 
diagnostic hardware and software: the 
extraordinary R.A.C.E.R. plug-in diagnostic 
card and QuickTech diagnostic software, 
both from Ultra-X. Using these state-of-the- 


art tools, you leam to quickly identify and 
service virtually any computer problem on 
XT, AT 80286/80386, and compatible 
machines. 

You discover how to use the 
R.A.C.E.R. diagnostic card to identify 
individual defective RAM chips, locate 
interfacing problems, and pinpoint 
defective support chips. Plus you leam to 
use your QuickTech software to test the 
system RAM and such peripheral adapters 
as parallel printer ports, serial communica- 
tions ports, video display memory, floppy 
drives, and hard disk drives. 

Only NRI gives you such confidence- 
building, real-world experience. Only NRI 
gives you both the knowledge and the 
professional tools to succeed as toda/s in- 
demand computer service technician. 

No experience needed, NRI builds it in 

With NRI training, you leam at your own 
convenience in your own home. No 
classroom pressures, no night school, no 
need to quit your present job until you’re 


ready to make your move. NRI starts you 
with the basics, building on that founda- 
tion step by step until you have the 
knowleuge and skills you need for success. 

And all throughout your training 
you’ve got the full support of your personal 
NRI instmctor and tne entire NRI 
technical staff, always ready to answer 
yoiu* questions and help you achieve yom* 
training goals. 

FREE catalog tells more 

Send today for NRI’s big, free catalog that 
describes every aspect of NRI’s innovative 
computer training, as well as hands-on 
training in other growing high-tech career 
fields. 

If the coupon is missing, write to: 

NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 300 Water 
Street, Whitby, Ontario LIN 9B6, Phone 
(416) 430-5200. 

IBM and AT are registered trademarks of International 
Business Machines Corporation R.A.C.E.R. and 
QuickTech are registered trademarks of Ultra-X, Inc. 


SEND CARD TODAY FOR FREE NRI CATALOG 


Schools 

McGraw-Hill Continuing Education Center 
300 Water Street, Whitby, Ontario LIN 9B6 

P^CHECK ONE FREE CATALOG ONLY 
□ Microcomputer Servicing □ Computer Programming 
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□ TVA^ideo/Audio Servicing 

□ Automotive Servicing 

□ Telecommunications 

□ Security Electronics 

□ Electronic Music Technology 


□ PC Systems Analysis 

□ Electrician 

□ Desktop Publishing & Design 

□ Locksmithing 

□ Bookkeeping & Accounting 

□ Basic Electronics 


□ PC Software Engineering Using C 

□ Industrial Electronics & Robotics 

□ Building Construction 

□ Small Engine Repair 

□ Word Processing Home Business 

□ Air Conditioning, Heating & Refrigeration 

□ Fiction/Nonfiction Writing 


Name 
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Age 


Address 




City/Province/Code 


11-041 







MARCH 



CPU 

(clockspeed) 

HDD 

(access time) 

Approx. 
Battery Life 

Charge 

Time 

Size 

Approx. 

Weight 

CF-150B 

V20 
(8 MHz) 

- 

4H 

10 H 

309mm(W)x 
62mm(H)x 
250 mm (D) 

2.8 kg 

CF-170 

V20 

(10 MHz) 

20MB 
(25 msec) 

4H 

4-8 H 

310mm(W)x 
44 mm (H)x 
254mm(D) 

2.8 kg 

CF-270 

80C286 
(16 MHz) 

20MB/60MB 
(25 msec/19 msec) 

3H 

2-4 H 

3.1kg 

CF-370 

80386SX 
(20 MHz) 

60MB 
(19 msec) 

2.5 H 

2-4 H 

3.31kg 



Panasonic introduces the CF-270. 
The world’s first 16 MHz 80C286 note- 
book computer. 


It’s one of the smallest, lightest and 
fastest notebooks money can buy. 

In fact, it’s faster than most desktops. 
So you don’t have the wait problem 
that’s normally associated with smaller 
personal computers. 

And you don’t have to wait long 
during restart. Because the CF-270’s 


\ Auto-Resume function 
takes you straight to the 
point in your program 
where you left off. 

Plus it gives you a VGA 
screen for superior graph- 
ics capabihties. And up to 
60 MB of hard drive. 

Of course, Panasonic 
also gives you lots more to choose from. 

Our four Notebook PC’s not only 
work faster. They’re also going fast. 
Because all lead the way in price 
performance. 

So call 1-800-387-8686 for your 


nearest Panasonic dealer. 

And we’ll help you with that wait 
problem. 

Panasorac 

Computer Products 





Business 

F&rtner 

270 


Lo^ pornids and indies 
i^dthout ^lining ■wait 
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Laptops, Notebooks & Portables 


L et’s face it. For the majority of computer users 
business travel is not a significant aspect of their 
working week. So what’s all the fuss about portables, 
or laptops, or luggables, or any of a number of 
euphemisms for transportable micros? 

The fuss, we can safely assume, stems from the edge of 
leading technology. In the world of microcomputers we have 
come to accept that smaller is better; faster is necessary; and 
convenience is king. Few other segments of the micro market 
represent such a challenge to the way most of us will conduct 
our daily lives. True, most of us do not view portability as a 
necessity the moment, but with continued advancements we 
could well see a computer in every lap and a battery backup 
in every coat pocket. 

A recent Evans Report from Evans Research Corporation 
reveals that the portable sub-segments of the personal 
computer market could well account for 14.5-percent of the 
total Canadian PC market in 1991. Sales of portables, Evans 
Research also contends, are expected to reach $820 million on 
unit shipments in Canada alone. And there is no sign of laptop 
technology coming to a plateau in the near future. 

Each month at Moorshead Publications we see as many 
advancements in portable computer technology as in any 
segment of the PC market. Within the last six months, 
386SX-based laptops have become commonplace. Colour 
screens are available from many manufacturers. And with 
Intel’s announcement of the 32-bit 80386 SL Microprocessor 


Superset, battery life in new 
notebooks could be increased 
by almost 50-percait by the end 
of the first quarter of 1^1. No 
doubt in due time we will see 
features such as built-in 
CD-ROM drives and fax 
functions, to name but a few. 

Stay tuned for details as they 
become available. 

So what better time for an overview of the hottest aspect of 
the micro scene? Here we have attempted to provide a 
detailed sketch of what’s out there, what’s happening, and 
what the future holds. We even asked several of the leading 
manufacturers of portables, laptops and notebooks to 
comment on how they view tcxiay ’s and tomorrow’s markets. 
We can’t bring you everything, but we hope sincerely that 
you find many items of interest in our Special Report on this 
special part of the PC market. 



Togoishereto stay 
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I consider myself fortunate to be involved in perhaps one 
of the most exciting of all industries, that being the 
computer industry, and also to be involved with a world 
leader in technology - Toshiba. 

Clearly, the portable microcomputer industry continues 
to grow. The slowing economy may in fact act as a catalyst to 
the microcomputer industry. Strong organizations often 
increase, not decrease, their high-technology buying during 
economic slow dons because high technology microcomputer 
products serve to increase productivity, efficiency and 
effectiveness. These are factors which should always be a 
priority regardless of the economic conditions. 

The continuing technology trend towards portable 
computers as desktop PC replacements is also encouraging 
and signals a new era for our industry. With the arrival of true 
portable computer colour displays that quite frankly surpass 
those of even the most sophisticated desktop monitors, the 
final barrier to complete desktop PC compatibility is 
effectively breached. Combined with the continuing advances 
in hard disk technology, which allows lightweight computers 
to cany upwards of 100Mb and 200Mb of fast internal hard 
disk storage, the true portable desktop PC/intelligent 
workstation replacement has arrived. 

Mobility will continue to grow in importance in the 1990s. 
Cellular phones, modems and portable fax machines 
combined with portable computers allow almost anyone the 
ability to work away from the office as effectively as they 
would at their desks. Professionals in all walks of life are 
reaching for portable productivity tools in ever-expanding 
numbers, especially as desktop PC replacements and 
intelligent workstations. 

Economics and long-term cost-savings through productivity 




increases are clearly bdiind the growing demand for portable 
computers. Information is too crucial to our jobs to leave 
bdiind when we travel. Most important, however, is the 
tremendous time that portable computers can save, the most 
precious commodity of all. 

Notebook computers continue to lead the Canadian 
marketplace in terms of innovation. The recently-announced 
Toshiba T2000SX and TIOOOLE are two more examples of 
the increasing innovation being poured into notebook 
computers. Canadian notebook growth in 1991 is expected to 
be approximately 50-percent, while laptops and portables will 
continue to grow at a healthy 45-percent. This is in stark 
contrast to the desktop PC and other computer markets. 

With the continuing miniaturization and integration of this 
incredible technology, however, and the increasingly small 
and powerful computers of the future come the added risk of 
theft and data security. Professionals in the law enforcement, 
health, accounting and financial industries are particularly 
concerned about data security. A key feature for 

microcomputer manufacturers is to address 
successfully this concern and to design effective, 
transparent data security solutions. The 
rec«itly-announced Toshiba SmartDrive, which 
combines a tiny integrated circuit (smart card) reader 
with a conventional floppy disk drive, we believe 
effectively addresses this issue. 

In the near future the evolving capabilities of the 
portable computer will feature a phenomenal ^ 
keyboard with exceptional crispness and respc^se, a 
wonderful colour display, batteries that seem to 
never die, dozens of megabytes of memory and disk 
capacity, and total communications ability, all 
packaged in am 8.5 x 1 1 -inch design that weighs 
only a few pounds. Through its never-ending 
commitment to research and development, Toshiba 
ISG is well on the way to developing such a product 
-just ask any of our thousands of satisfied Canadian 
customers. 

Tod R. Rehm is Group Vice-President and General 
Manager of Toshiba of Canada, ISG, of Markham, 
Ontario. 



Toshiba conquers a new space 



In Living Colour 



Now, the ultimate desktop PC replacements! The renowned 
quality of our highly successful T5200 and T3200SX portable 
computers, combined with our brilliant new colour dis- 
plays, have virtually eliminated the final barrier between 
complete portability and total desktop PC perform- 
ance. The newest members of Toshiba’s “First 
Family” of microcomputers - the T5200C with 
200MB and T3200SXC with 120MB fast internal 
hard disks, can do everything your current desktop 
PC computer does. And do it in living colour in less 
space! The displays authentically reproduce outstanding 


vivid colours and are completely VGA compatible. Never again 
will Canadian desktop PC users need to compromise on 
space or performance in order to gain the mobility they 
require in today’s competitive business environment. 

For more information about our exciting new T5200C 
and T3200SXC colour portables or any of Toshiba’s 
First Family” of quality microcomputer prod- 
ucts, contact your nearest Toshiba Authorized 
Canadian Re-Seller or call Toshiba direct at 
1-800-387-5645. 

Canadians know the difference! 


TOSHIBA 


Circle Reader Service Card No.2 


INFORMATION SYSTEMS GROUP 

PORTABLE COMPUTERS • PRINTERS 
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ore than a year ago Panasonic conducted an 
extensive survey to find out what customers 
wanted in laptop computers. Based on the results 
of that survey, we proceeded to design and 
manufacture the CF-170 and CF-270 - two 
notebooks which Panasonic has recently introduced to 
Canada. 

Users wanted a laptop small enough to fit into a briefcase, 
yet not so small as to impede use. Anything smaller than a 
notebook size was not practical because the keyboard would 
be too small and difficult to use. The display would be 
difficult to read. They also asked for a lighter machine. We 
responded by making our laptops 25-percent smaller and 
15-percent lighter than what was available a year earlier. 

Not surprisingly our notebook computers, weighing only 6 
pounds with both hard disk and floppy drive included, have 
become a target at which other manufacturers aim. The fully 
compatible computer in a briefcase is now a reality. 

Many users pointed out that laptop displays were difficult to 
read. Although we considered a gas plasma display for our 
laptops, we decided against this option because gas plasma 
uses too much power. Instead, we chose to stay with the 
backlit LCD format and increase the brightness. The result is 
a display nearly three times as bright as other models, 
allowing for consistent readability under almost any light 
condition. 

Another common observation of the laptop user was that 
operating time was too short and charging time too long. 
Travelling professionals in particular pointed out they weren’t 
getting as much mileage out of the machine as they had 
hoped. We responded by introducing a machine capable of 
four hours operating time after a four hour charge, and 
another machine capable of running three hours with only a 
two hour charge. In what we feel amounts to an industry 


What 

Customers 
Want in a 
Laptop 

by Chris Canning, Panasonic Canada 



breakthrough, it is now possible to use a computer for 
extended periods, like an overseas flight, when no AC power 
is available. 

We found that the customers’ demands for better processing 
capabilities depended on what their primary use of the laptop 
was. Users spending most of their time wordprocessing felt 
that an 8088-based machine with 8 to lOMHz operating speed 
was sufficient. Heavier users demanded a 286 machine with a 
minimum 12MHz, and a preference for a 16MHz machine 
like Panasonic’s CF- 270. 

A built-in floppy disk drive and a hard drive were also 
viewed as a must. It was too much of an inconvenience to 
move files between computers without floppy disk medium, 
and only software declining in popularity could be run 
without a hard drive. Floppy drives and hard drives were built 
in to both the CF-170 and the CF-270. 

Perhaps the most universal request was for affordability. For 
most, a $10,000 price tag was neither practical nor realistic. 
Panasonic paid particular attention to this request, recognizing 
that a lower price was and continues to be the key to 
widespread acceptance of laptops, just as it was for desktops 
in the ’80s. 

If one looks at the customer 
buying criteria - size, display, 
battery life, processing power and 
price - it is evident that significant 
progress has been made during the 
past year. There has been a 
breakthrough in performance and 
price. For Panasonic or any other 
manufacturer of laptops there is no 
real mystery to what constitutes a 
breakthrough. It is just a matter of 
listening to what the customer 
wants, and then striving to give it 
to them. 

Chris Canning is Manager of the 
Computer Equipment Department at 
Matsushita Electric of Canada 
(Panasonic) Ltd. 
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A s more manufacturers get into the production of 
laptops, the face of the market is changing. In the 
beginning, laptops were sold to the corporation 
mostly with the help of MIS departments. This was 
necessary because laptops were complicated and 
technical units, primarily with vertical applications in 
accounting. 

With the increase in competition laptops have become 
packaged goods. This was out of a necessity to decrease 
overhead of value adding. Most units on the shelf come like a 
ghetto blaster rather than a stereo system. This opens a whole 
new market to the laptop manufacturers. Now, anyone can 
purchase a unit at 9:00am and have it fully operational by 
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by Gordon S. Wood, Bondwell Canada 


marketers such as Sears and Woolco are entering the ring. 
Companies like Zellers and The Bay are considering opening 
their stores to computers. For the mass merchants, desktop 
units may prove to be too unruly to handle through this 
venue. Not only do they require a high degree of selling time 
on the floor, but the vast amount of SKUs required just to 
offer even the most basic of units makes them a 
nightmare for most buyers. As well, mass marketers 
have to compete with the garage manufactured units 
that have plagued all legitimate retailers for years. On 
the other hand, a laptop comes into this venue as one 
SKU. It requires very little selling time on the floor, 
and advertises cleanly. Laptops have the edge over 
desktops in the competitive end of things. Since a 
laptop is difficult to engineer and manufacture, the 
garage builder will not be an issue in the pricing 
strategy of laptop manufacturers or retailers. 

With increased competition at the manufacturing and 
retail levels, prices of laptops are decreasing, thus 
making the laptop available to users on tight budgets, 
such as students. All of this makes the specific 
direction of the laptop market difficult to pinpoint. One 
thing is certain though, the laptop market will grow at a 
phenomenal rate over the next few years, regardless of 
the economy. 

Gordon S» Wood is National Sales IMarketing Manager for 
Bondwell Canada Ltd in Toronto, Ontario^ 




9:10am in their car, if need be. The products offered today 
come fully configxired with hard drives, screens, memory, 
keyboards and all the ports anyone would wish for. 

One of Bondwell *s 268-based laptops nets out cheaper than 
some desktop 286s when fully configured. Add to this the 
portability and the small footprint and you get many features 
and benefits in favour of laptops. The home office is our 
largest and fastest growing market. As baby boomers find that 
there is great deal of competition for top spots at corporations, 
they are finding more innovative ways to generate income as 
well as to use their time. Some executives are using golden 
parachutes to open franchises, start backyard businesses, and 
become entrepreneurs. 

All of this creates opportunities for the computer business. 
Laptops come closest to fulfilling the needs of this group, 
since very little knowledge or expertise is required, other than 
being able to open the box. 

Another factor is affecting the laptop market. Mass 
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Samsonite custom-ilesigneil computer 
systems cases 

Laptops, printers, cellular telephones, modems, facsimiles 
. today’s portable office equipment means business. 

It also means a big investment which deserves the kind of 
protection that only Samsonite engineered systems cases 
can provide: 

• Tough A.B.S. exterior shells to 
defend against jolts, bumps or 
drops. 

• Durable frames that fit tight to 
protect against dirt and moisture. 

• Can be prewired and ready to 
operate. 
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• Standard interior dimensions: 
17" X 14" (43 cm x 36 cm) 
20" X 14" (51 cm x 36 cm) 
depth 4V2"-7"(ll-18cm) 

• Options to meet the most 
demanding requirements. 

• Samsonite’s 3 year warranty. 
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o\N there’s a notebook computer 
that makes all the others seem like 


Introducing 
ALTIMA 
NSX, the 
notebook that 
combines 
80386SX 
technoiogy, 
VGA dispiay, 
buiit-in 
modem 
with 
FAX 
capabiiity 
a hard disk drive... 
all neatly wrapped 
in an extremely 
lightweight package. 

Phone: (416) 665-2679 
Fax: (416) 665-3975 
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^ laptop by any other name is often the same laptop. 

Following a steady increase in popularity in the 
/ % c omputer marketplace, laptops have quickly 

become commodity items. Essentially, the laptop 
iK m manufacturing process involves several layers of 
O EMs. Beginning with a handful of chip manufacturers, the 
process of manufacturing laptops sees these manufacturers 
supplying chips to the OEMs manufacturing boxes, hard 
drives, and so forth. 

The laptop market has followed the precedence set by the 
PC market, where most name brand products are an assembly 
of parts, configured to the specifications of the vendor from 
whom you choose to buy. 

Since the key components within all laptops are identical, 
what should go into the laptop selection process? The answer 
lies in comparing screens, storage, power, batteries, expansion 
options, as well as size and weight, in order to find the 
combination that best meets your requirements. 

Screens. Once the major downfall of laptops, screens have 
now progressed from CGA to VGA. VGA provides clear 
images by means of multiple grey scales. In addition, there is 
the option of gas plasma displays, which are easier to read 
than liquid crystal displays (LCD), although they are more 
expensive and use more power. 

Mass storage. Today’s laptops typically come with at least a 
40Mb hard drive. Choices even extend as high as 60Mb or 
120Mb in some cases. The floppy disk drives are generally 
1.44Mb 3.5-inch high-density units. 

Power. You may want to consider a portable with a power 
saving option such as a standby mode. The benefit of this 
option is that it minimizes the drain on the battery while your 
machine is not in use. Another power-saving option is 
automatic resume, which saves your session and turns the 
machine off. Upon your return, you can have the program up 
and running almost immediately, instead of having to reboot. 
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Batteries. Most portables have quick-change batteries, but 
there are differences in recharge times that should be 
considered. Some batteries can recharge in two to three hours, 
while others must be charged overnight. You might want to 
look at a vendor who offers external chargers so that you can 
keep spare batteries charged at all times. For international 
travellers, double check to make sure the laptop you’re 
buying runs on 110 and 220 volts, (most do). Some even offer 
12- volt adapters for car or boat use. 

Expansion units. These are an optional add-on for the 
portable market, otherwise called docking stations. They are 
most useful in cases where a user needs to be able to tie into a 
larger computing system on occasion. For example, if a 
businessman frequently travels with his laptop but needs 
access to his company’s computing resources, an expansion 
unit may prove invaluable. 

Size and weight. In general, size and weight are being 
trimmed on an ongoing basis. While you might choose a 
laptop for its portability, you shouldn’t choose one laptop 
over another for the sake of a few ounces or an inch. 

There are two other things to consider. Be sure you’re 
comparing identical features when choosing a laptop. Things 
like software and batteries will 
affect the price, so if you’re 
getting a price break, be sure 
you’re still getting the hardware 
and features you need. Also, 
when you’re choosing a vendor, 
choose a company with longevity. 
While laptops may be a 
commodity item, repairs aren’t. 
Select a vendor who can support 
the product, or offers third party 
maintenance services, and make 
sure the vendor of choice is 
committed to the computer 
industry for the long term. 



Joe Reid is vice president of sales 
and marketing for Hyundai 
Electronics, 
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Portable 
Computers 
Now Offering 
‘Bleeding Edge’ 
Features 

By Stephen Parry, Hitachi (Canadian) Ltd. 


A ccording to Evans Research Corporation (ERC), 
portable computer sales accounted for over 
14-percent of the total PC market in 1989, and by 
the end of 1991 this sub-segmented market will 
account for over $596 million in revenues. 

A large portion of these revenues is being derived from the 
laptop segment of the portable market, or machines weiring 
more than eight pounds and fewer than fifteen pounds. ERC 
points out in its 1990 report, ** Canadian Portable PC Market,** 
that although almost 45,000 laptops were shipped in 1989, 
there was a dramatic shift in customer requirements. 

High powered machines featuring 80386 and 80386SX 
processors captured almost 40-percent of shipments and that 
figure should grow to 50-percent in 1991. The inevitable 
leads to the question: Are just the excellent processing and 
throughput features of laptops spawning a boom in this 
sector? After all, laptops have been around since 1982, yet it 
has been only in the last two years that these innovative 
machines have been swaying the PC crowd to on-the-go 
computing. 

The answer to the question is a simple no. Processing 
capabilities alone have not revolutionized the laptop market. 
However, the 386 processors have contributed by blowing 
users to run popular software packages, improved display 
resolution on larger screens, as well as higher capacity hard 
drives, are making the laptop appealing to more and more 
users. These hardware advances, coupled with user needs to 
have access to programs and databases at virtually any place 
and time, are making laptops more desirable than stationary 
PCs. 

Super-Twisted Nematic (STN) technology had traditionally 
been the screen technology of choice for laptops until recently 
when Thin Film Transistor (TFT) technology was introduced. 
TFT has combined with side or back lighting ~ which is now 
the standard on most laptops - and high resolutions of 640 x 
480 pixels to fulfill the key user requirements of the *90s 
when it comes to laptop display technology. 

To date, only three manufacturers have introduced 
TFT-based colour portables with full VGA capabilities, and a 
number of other vendors are evaluating the technology. The 
VGA colour displays are easily implemented with 
80386/80386SX-based portables at the high «id, while EGA 
is still popular on 8086/80286-based machines. ERC reports 
that marketshare in 1991 will be minimal for colour portable 
displays, however the research firm foresees a swift ramp-up 
in demand to 50-percent of the overall portable market by 
1995, as manufacturing efficiencies increase and the 
technology matures. 

This is an important statistic for the many companies 
targeting the so-called colour market. In fact, it verifies that 
the market is gradually shifting towards colour laptop 
displays, preferably TFT-based, for customer requirement in 
commercial, education, government and business sectors. 

The marketing and sales departments of these organizations 
have been the first users to adopt the new colour technology, 
which will probably expand to all general purpose laptop 
users. For instance, field sales forces in the insurance business 
are taking advantage of colour displays to demonstrate 
products and perform in-depth presentations. With as few as 


eight primary colours (future systems will offer up to 512 
colour variations in the next couple of years), 
professionally-presented charts and graphs can be used to 
depict actual product offerings and scenarios. 

It is a well-known fact that companies will spend money to 
make more money. Often that entails equipping sales 
personnel with the most efficient tools to do their jobs 
effectively and professionally. 

Similar to other sectors of die computing industry, the 
portable market of the next few years will be one focussing on 
open systems. Industry standards will be a must for vendors 
seeking in a predominantly DOS world, with limited viability 
for Unix of OS/2. The real strengths for this market will be 
hardware flexibility, TFT active matrix LCDs, fast processing 
and mass storage availability. In fact, storage has now become 
a commodity item with 100 megabyte hard drives soon to be 
the norm due to user needs for larger, more sophisticated 
programs and decreases in hard drive manufacturing costs. 

Laptops equipped with TFT-based colour LCDs 
incorporating docking station or the portable power station 
concept will replace the desktop computer by 1996. Laptop 
users will be able to plug into a PC base station at home or in 
the office, and benefit from the station *s connectivity to the 
host mainframe or LANs, while still maintaining portability. 

The docking of the power station will provide ample 
storage, perhaps a 200 or 500 megabyte drive, tape backup 
unit and possibly a CD-ROM drive. The station would 
automatically recharge laptop batteries while in the docking 
mode. Instant accessibility to the network, without the need to 
reconfigure the laptop, as well as information interchange 
between laptop and station are two important benefits of this 
concept. 

There are a number of exciting possibilities for the portable 
market, as concepts such as the portable power station 
continue to squeeze out stationary PCs and narrow the 
computing field to host mainfi^ames and portables/PCs. It is 
certain now that portable technology will not just be on the 
leading edge of this transition, but rather on the ‘bleeding 
edge.* 

Stephen Parry is Sales Manager, Office Automation Division, 
Hitachi (Canadian) Ltd,, in Mississauga, Ontario, 
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A n increasingly segmented market and a growing 
demand for the modular portable are trends NEC 
addresses in its long-term vision of the laptop 
computer market. 

‘'The auditor places more' importance on power 
over portability, while the mobile executive values portability 
over power,” said Tom Ward, marketing manager with NEC 
Canada, Inc. 

Ward was speaking at a seminar on laptops at the Canadian 
Computer Show November 14, 1990. 

“It’s obvious that one laptop does not meet the needs of all 
users,” he said. "As a result, the laptop market is becoming 
more and more segmented.” 

NEC anticipated this market direction long before it began 
to manifest itself and developed a range of laptop products to 
fit a variety of applications accordingly. 

Ward said it’s all part of the manufacturer’s emphasis on 
thinking ahead. 

NEC occupies a secure spot in the global marketplace. It 
ranks among the four largest computer companies in the 
world, and Ward said it can’t wait for others to take the lead. 

"We at NEC believe that a leader must have a clear, 
long-term vision and set the pace with innovative new 
products. 

"We’re committed to anticipating change, as we did when 
we introduced the first notebook computer - the UltraLite - 
just over two years ago. We knew then that the future of 
laptop computing was going to be about mobility and power.” 

In foreseeing the kind of segmented market we are 
beginning to see today, NEC introduced a full laptop product 
line to meet the needs of each segment. 

"For power users such as the analyst, auditor and consultant, 
the ideal type of portable in the modular 386 laptop - NEC’s 
ProSpeed 386 and ProSpeed SX/20,” Ward said. 

For sales automation, insurance, field service and general 
office use, traditional laptops like NEC’s ProSpeed 286 offer 
a balance between power and portability. For highly mobile 
users such as executives. Ward said notebook computers like 
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the UltraLite and UltraLite 286V are highly portable solutions. 

"Currently,” Ward said, "notebooks are in the early adopter 
phase, while traditional laptops, having been around longer 
and gained wider acceptance, are in the early majority phase.” 
The early majority phase means that people no longer look at 
these laptops as extraordinary items, but as ordinary business 
tools. 

Ward said that NEC research indicates traditional laptops 
are on a collision course with the data communication 
capabilities of desktop computers. 

"More and more portable PCs are out there doing critical 
things like sales automation, customer support and field 
engineering, and are even serving as users’ primary PCs.” 

Because information sharing will offer a competitive 
advantage to companies in the ’90s, when faster response to 
markets and better customer service will be key, these laptops 
must be able to communicate effectively with other 
computers. "They must be able to tie in to local area 
networks, laser printers, high resolution monitors and otlier 
vital peripherals, yet maintain battery-powered portability,” 
Ward said. 

"If they don’t communicate effectively, collision is the 
result.” 

In anticipation of this need for laptops which double as 
desktops, NEC pioneered the workstation concept with the 
ProSpeed 386 and second generation ProSpeed SX/20. 

"The modular PC concept involves a docking station that 
remains fixed in the office, where it’s connected to peripheral 
and local area networks,” Ward said. 

The user slides the laptop into the station that remains fixed 
in the office, where it’s connected to a network and a host of 
peripherals. 

Ward said that research and development are central to 
realizing the log-term goals for the laptop market. 

NEC ranks second only to IBM in research and 
development expenditures, with almost $5 billion invested 
annually. 


Stan Ossias is Laptop Marketing Manager, Computer Systems 
Division, at NEC Canada, Inc, 
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Introducing the Epson 386SX Notebook Computer. 



Until now, opting for a portable computer has 
typically meant settling for less computer. 

The new 5.8 pound Epson® NB3s 
notebook changes all that. In a big way. 

Inside this stunningly compact 
package lies the computing power 
equal to that of a 386'"SX desktop. 

With more than enough memory— up 
to 5MB of RAM— to run all the leading 
business applications, such as Windows'" 3.0. 

The backlit LCD screen produces crystal-clear 
VGA graphics. And the NBSs comes with a standard 
3.5 inch floppy drive, plus the innovative choice of 


removable 40MB or 20MB Conner® hard drives. 

This 5.8 pound package even includes a re- 
chargeable battery, plus room for 
such options as an internal modem 
and math coprocessor. And with its 
optional portable expansion unit, 
you gain two standard card slots and 
the ability to add a 120MB hard drive 
for true desktop expandability. 

By any measure of performance, the Epson NB3s 
is a giant among notebooks. In fact, you could say it 
is the perfect computer for the portable user who 
wants everything. Except compromise. 



Here is where the resemblance ends: 

the NB3s weighs just 5.8 pounds 
and measures 8.4 x 11.8 x 1.7 inches. 


Engineered For The Way You Work'! 


Lepson 


TORONTO 95 Mural St.Ste. 500 (416) 881-9955 • MONTREAL 9720 Trans Canada Hwy.(514)331-7534 • OTTAWA 2405 A Si Laurent BIvd.(61 3) 738-7665 ‘VANCOUVER 8501 Commerce Court (604)421-8008 


©1991 Epson America, Inc., 20770 Madrona Ave., Torrance, CA 90509. For dealer referral, call 800-BUY-EPSON (800-289-3776). In Canada, call 416-881-9955. 
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386 LAPTOPS &PORTABLES 


8086 Notebook Computer 
Only 1.1 inch/28mm 


■ 80C86-10 

■ Basic memory-51 2K, 

Expansion-1 28K/512K 

■ 3.5"FDD 

■ Display: FTN LCD display, Graphics-CGA, 
Resolution-640 x 200 

■ 79/80-key keyboard 

■ I/O Ports: lx CRT port (CGA), lx serial 
port, lx parallel port 

■ Battery: 4 x KF 


■ Size (WDH): 280 x 220 x 28mm/1 1 " x 
8.7" X 1.1" 

■ Weight 3.5lbs/1.6kg 


286 Notebook Computer 
Only 7 lbs/3.2kg 


CGA Laptop Computer 
With 20M 
HDD 


■80C286-12 

■ 80C287 Coprocessor (opt) 

■ Memory: Standard 1M, expandable to 
2M/4M/8M 

■ 3.5" FDD 1.44M 

■ 2.5" 20M/40M HDD (opt) 

■ Display: FTN LCD display, Graphics-VGA. 
Resolution-640 x 480, Backlite-CCFT 

■ 79/80 -key keyboard 

■ I/O Ports: lx CRT (VGA), lx serial port, 
lx parallel port, lx 
ext. storage port, 
lx ext. key pad. 

I X expansion bus 
(AT bus) 

■ Optional internal 
modem 

■ Battery: 4 x D, 4 x 
5/4A 

■ Size (WDH): 280 x 220 x 50 mm/1 1 " x 8.7" 

X 2.0" 

■ Weight: 7lbs/3.2kg 


■ 80C86 4.77MHz/ 

10MHz. 640K RAM on 
board, expandable to 1 M 

■ Single 3.5" 720K FDD. optional 3.5" 

720K FDD/20M HDD 

■ Supertwist LCD display. 640 x 200 
pixels, IBM CGA compatible 

■ 82/83-key keyboard 

■ I/O Ports: 2 x serial ports. 1 x parallel 
port. 1 X CGA video port. 1 x external 
numeric keypad port, 1 x expansion 
bus (62 pin) 

■ AC 11 0V/220V auto switch adaptor/charge 

■ Built-in rechargeable NiCad battery 

■ Size (WDH): 

315 X 252 X 49mm/12.4" x 9.9" x 1 .9" 

■ Weight: 6.6 Lbs/3 kg 


LAPTOP/PORTABLE COMPUTER CASE 

■ Can Install 286/386 Standard Mother board 

■ Fits Epson/Sharp/Hitachi LCD EGA/VGA Display 

■ Detachable 101-Key Keyboard 

■ Can Fit A 20 or 40M H.D.D. & A 3 V 2 " 1.44M F.D.D. 

■ 2 Expansion Slots 

■ Easy Custom Installation 


WE CAN SUPPLY MANY 
ADD ON PRODUCTS ASK 
FOR YOUR FREE COPY OF OUR 
CATALOGUE, WE EVEN HAVE AFTER 
HOURS PRODUCT INFORMATION HOTLINE 


ULTINET IS YOUR BEST 
SOURCE FOR THE 
NEWEST & FASTEST 
TECHNOLOGY 
WE ALSO CARRY 
A WIDE RANGE OF GAS 
PLASMA VGA PORTABLES 
AS WELL AS SKD UNITS 


Circle No. 89 on Reader Service Card 


uLTiner 

COMPUTER SYSTEMS 


TEL 256-2000 FAX 256-1 449 

3200 Dufferin St. Unit IB, Toronto, M6A-2T3 

WE ARE LOCATED JUST 4BLKS SOUTH OF 401 NEAR YORKOALE 
AT THE CORNER OF DUFFERIN & SAMOR ROAD 


Small and Powerfiil 
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PRODUCT REVIEWS 

The GRiD 1720 

Well-respected in the industry as a purveyor of high-quality 
field systems, GRiD has come throu^ once again, this time 
with its Model 1720 notebook computer. 

Featuring a 16MHz 80C286 microprocessor and two 
internal drives, the unit provides users with true notebook 
portability at under 3.2 kg (7 lbs.). The industry benchmaik 
for classification as a notebook is 3.6 kg (8 lbs.) or fewer. 

Standard memory in the 1720 is 1 megabyte, and this is 
expandable to either 3Mb or 5Mb. The 20^ internal hard 
drive, which by today’s standards is somewhat low in 
capacity for most power users, is upgradable with an optional 
60Mb unit. (GRiD is not the only company who supplies the 
20Mb drive as standard in its notebook computers; it is the 
standard fair from most manufacturers.) 

The GRiD 1720 *s 9-inch VGA display is of the triple 
supertwist backlit type and is capable of displaying 16 gray 

scales. This high-quality 
display is certainly ided for 
field applications such as order 
taking, inventory control, form 
filling, spreadsheets etc. 

The power system on GRiD 
1720 is comprised of a three 
hour, internal Ni-Cad battery 
that sports a recharge time of 
only two hours. GRiD claims 
that users can get up to 3.5 
hours use, but they are also 
quick to point out that this will 
vary depending on the options installed and the amount of 
floppy and hard drive access. For users who travel and need 
the security of additional battery power; a second battery can 
be purchased from GRiD. 

Tbere is a manually activated standby mode that allows for 
work to be interrupted for extended periods without turning 
the 1720 off. The length of time that you can leave the unit in 
this mode depends largely on the amount of RAM installed, 
and whether the battery is fully charged or if there is no 
battery or AC adapter connected. 

What good would a portable computer of any kind be 
without some kind of commuiiications capability? 

Well, the 1720 has a built-in 2400 baud 
Hayes-compatible modem for connecting up with the 
mother ship. A nice feature that should be standard on 
all portable computers, regardless of their size. 

Cations available for the GRiD 1720 notebook 
computer include the aforementioned 60Mb hard drive, 
expandable memory to 3 or 5Mb, an automotive power 
adaptor, and 80C287 coprocessor, and the ever optional 
cartying case. 

The 1720 is priced at $4,418 in its standard 
configuration, and is available through GRiD’s 
worldwide direct sales and support organization as well as 
from application-specific value added resellers. GRiD is 
launching the 1720 heavily at the corporate and government 
markets; markets where portability, quality, support and price 
are a must on the buying check list. The GRiD warranty is 
one year on parts and labour. 

GRiD Systems Canada Inc,, 1 Concorde Gate, Suite 200, 

Don Mills, ON M3C 3N6; 

Ph: (416) 446-1555; Fax: (416) 446-6136, 


Panasonic Business Partner 270 

The Business Partner 270, aside from its rather stodgy 
name, is in every way a slick piece of equipment. Weiring in 
at 6.9 lbs — the far end of the "notebook" clas|s — the 270 

1 


incorporates just about all the nice features most users would 
want. 

Processing is swift, courtesy of a 16 MHz 286 chip. This 
isn’t exactly a substitute for 386SX capability, but it should 
keep up handsomely as far as sheer speed is concerned. The 
hard drive is 20 Mb, with a respectable 25 msec average seek 
time. A single 3.5-inch floppy drive is tucked into the 
right-hand side of the box. 

Video display is true 
640x480 VGA, with up to 16 
gray shades. This is highly 
standardized, and very easy 
on the eyes. The bacldight has 
several levels of intensity, and 
provides clear viewing over a 
good range of angles. 

The keyboard is subject 
remarkably to few of the usual 
notebook compromises. The 
keys have a relatively long 
travel and a positive feel. The layout is compressed, but 
rational; arrow keys are set in a T at the lower right, and the 
Ctrl key — though not where originally intended — is at least 
easy to hit, at the bottom left. There’s a Fn key for accessing 
the numeric keypad — embedded on the alphabetic area — 
but, mercifully, this key is inboard of the more-frequently 
used Ctrl. Function keys are undersized, but easily accessible 
across the top. The power switch is a recessed button just 
below the screen, where it’s easy to get at, but unlikely to be 
pressed by accident. 

The Panasonic has a handy auto-resume mode, so that upon 
powering up you find yourself right where you left off. The 
battery pack is a small, flat module inset into the top-left-rear 
comer of the unit. It can be changed without disturbing the 
auto-resume state, which is maintained by a secondary 
internal battery. Considering the small size of the battery 
pack, carrying several spares would be no sweat. 

Matsushita Electric of Canada Ltd, 5770 Ambler Dr,, 
Mississauga, Ont, L4W 2T3 
Ph. (416) 624-5010 


The Epson NB3s 

The NB3s - Epson Canada Ltd.’s latest addition to the 
386SX- based notebook computer market - boasts an 
uncommon feature: it’s really a notebook. 

With other companies claiming ‘‘notebook” 386SX power, 
and instead delivering what should 
really be called a laptop, Epson 
remains true to its claim. TTie 
NB3s, in standard configuration, 
weighs in at a mere 5.8 pounds. 

Forgetting semantics, the Epson 
NB3s is a significant entry into the 
world of notebooks. The company 
has kept today’s mobile computer 
user in mind. With removable 
20Mb or 40Mb hard drive, 
removable 640 x 480 VGA 
display, removable batteries and a docking station that holds 
up to 120Mb of removable hard disk storage, what more 
could the movable user demand but an almost totally 
removable machine? 

The security and convenience benefits of the NB3s are 
substantial. In addition to the removability of the hard drive, 
the compact design of the docking station allows the user to 
convert the notebcx)k into a semi-laptop, complete with 
handle. The overall transportable wei^t of the NB3s when 
docked to the station brings the total package to about ten 
pounds, which is highly competitive with other high-capacity 
laptop systems. 

The backlit VGA display combined with an added 5Mb of 
RAM bring the NB3s enough power to run Windows 3.0 and 
OS/2 with satisfying ease. 

Standard RAM on the NB3s is 1Mb, and the internal 





Laptops, Notebooks & Portables 


PRODUCT REVIEWS 


high-density 3.5-inch 1.44Mb floppy. Operating speed is a 
user-selectable 16 or 8MHz. The LCD Panel/Status Indicator 
Bar is always a bonus feature on a laptop/notebook, and is 
becoming the norm for most new machines. 

The Epson NB3s carries a manufacturer’s suggested retail 
price of $5,608 for the 20Mb version, and $6,098 for the 
40Mb edition. The docking station retails for $1,031. 

The NB3s could well become the standard 38^X-based 
notebooks are measured against in the near future. 

Epson Canada Ltd., 95 Mural Street, Suite 500, Richmond 
Hill, Ontario L4B 3G3; 

Ph.(416) 881-9955; Fax: (416) 881-5765 


Altima NSX 



Miniaturization marches ever onward. Portable computers 
are now seeing, with ever-increasing frequency, the 80386SX 
microprocessor as the standard engine installed under the 
hood. With this in mind, users are finally able to cross the 
threshold from desktop to portable computing without paying 
a performance penalty. The Altima NSX is one such machine. 

The NSX features a switchable 16 or 8 MHz 80386SX 
microprocessor with backlit 640 x 480 VGA in a 4.2 kg (9.3 
lbs.) package. Altima is marketing the NSX as a notebook, 
but for this reviewer, notebook computers weigh in at fewer 
than 3.6 kg (8 lbs.). It’s 14-inch by 11-inch by 2-inch 
footprint also makes it more of a laptop than a notebook. 

One of the neat features of the NSX is the location of the 
battery compartment. It’s located on the upper surface of the 
computer, just above the keyboard area. By releasing a couple 
of latches, the compartment cover pops off and reveals the 
Ni-Cad battery. Very handy! 

The battery pack charges in five to six hours with the 
computer in use, but takes only a quick one hour and forty 


minutes from complete discharge with the power switch in the 
"OFF” position. 

Stand^d system memory on the Altima NSX is 2 
megabytes; this is expandable to 8 megabytes by inserting 
memory cards into a small compartment accessible through 
the bottom of the case. There is also built-in EMS 4.0 support. 

Our review unit came equipped with a 25 millisecond 20 
megabyte hard drive, 
but a larger, 60Mb 
Conner drive is 
available as an option. 

These days it seems 
almost necessary to 
have a minimum of 
60Mb for the power 
applications that most 
users are putting on 
machines of this type. 

The standard floppy 
drive is a 3.5-inch, 

1.44Mb internal type. 

Also built-in to the NSX is a 2400 baud Hayes-compatible 
modem with Send Fax capability. A nice feature for those 
who need to send hard copy back to the office. 

Other features include a 100-pin connector for an AT-bus 
expansion chassis; a 15-pin external VGA monitor output; 
parallel printer port; RS-232 port and external keypad port. 

Options available for the Altima NSX include: an external 
5.25- inch floppy drive; 80387SX math coprocessor, external 
fast charger for die battery pack; external numeric keypad; 
and a Microsoft compatible mouse. The carrying case is 
included with the computer as standard equipment. 

The suggested list price of the Altima NSX notebook 
computer is $6495, however, dealers may sell for less. 

BTI Computers Inc., 401 Magnetic Drive, Unit 36, 
Downsview, ON M3J 3H9; 

Ph.(416) 665-2679; Fax: (416) 665-3975. 




The Name of Quality Notebook 


A-2800 


VGA 

DISPLAY 

640 X 480 resolutions 
16-level grayscale 


386SX/20MHZ 

2MB Standard RAM 
80387SX socket 


2 1/2" HARD DISK 

20MB/40 MB HDD (23ms) 

Other laptop members in LAPLUS family include: 

A-6200H 286-12/EGA LCD/40MB 

A-9200 386SX/EGA Plasma/40MB 

A9200V 386SX/VGAPIasma/40MB 

A-9400H 386/VGA Plasma/1 00MB 

Please call and see the difference... 

KOSLAP COMPUTER INC. 

100 West Beaver Creek Road, Unit 11, 

Richmond Hill, Ont., L4B 1H4 

Tel. (416) 731-2078 FAX: (416) 731-1707 



NOTEBOOK 

SIZE 

11 1/2X81/2X2" 

6lbs. w/battery 

POWER & 
FUNCTIONS 

Rechargeable Nicad Battery 
Universal AC/DC Adaptor 
Power Management Program 
Battery Life LED indicator 
Resume Function at Power Off. 



Dealer Inquir 
Toll 1-8 


Only 

-2612 (Ontario & Quebec) 
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The Pocket 
LAN Adapters 

More Operating Systems. More Networks. More Convenience! 







Xircom is a registered irademarki^lhom, Inc. Pocket LAN Adapter i 
of Xircom, Inc. All other rnai^^entioned herein are trademarks of i 
companies. ©199p.jMA Inc. 


(trademark 

Respective 


LAN connectivity can be a tangle of 
topologies, operating systems and wir- 
Compatible oken seems more 




Xircom’s family of Pocket LAN Adapt- 
ers™ provides the widest range of 
network operating system support for 
Ethernet, Token Ring or Arcnet on all 
popular wiring. 

Xircom’s Pocket LAN Adapters remove 
the knotty problems associated with 
internal cards. By connecting externally 
through the parallel port of a laptop or 
desktop you’ll side-step compatibility 
problems and the frustrations associated 
with jumper switches and address 
or interrupt conflicts. You’ll 
have a hassle-free 
“plug-and- 
solution f^jgpmig any 
PQ 




WIN/TCP 


Cor DOS 


LANtastic 


In the universe of LANs there’s only one 
truly convenient 4aptop connection. 
And it’s from Xirc^Jsi. It's the Pocket 
LAN Adapter. \\ 

So call us today at (818) 8$i)8755 for the 
dealer nearest you. 




Novell NetWare 286 

Token Ring 

A 

Ethernet 

A 

Arcnet 

A 

Novell NetWare 386 

A 

A 

A 

3Com 3+ 

• 

A 


3Com 3-I- Open 

• 

A 


LAN Manager 

• 

A 


Banyan Vines 

A 

A 

• 

FTP Software PC/TCP 

A 

A 


Wollongong WIN/TCP 

• 

A 


10SET TCP/IP 


A 


NCSA TCP/IP 


A 


Sun PC-NFS 


A 


Locus PCI 


A 


NETBIOS 

A 

A 

A 

IBM PC LAN 

A 

A 


Artisoft LANtastic 

A 

A 

A 

Performance Technology 


A 

• 

CBiS Network-OS 


• 


Digital DECnet-PCSA 

• 

A 


Datability RAF 


• 


DSC Nexos 


A 


Corvus PC-NDS 


A 


A Available Now 




• In Development or Planned 




cm 


Netunnh-OS 


Simply Expanding Connectivity 

nUTF , ., X Jc 

■J ■ ■ L \ M 




UN 

vsv 

V^oMer,/ 

V 




26025 Mureau Rd., 

Calabasas, CA 91302 • 818-884-8755 

Canadian Representative: 

KEATING TECHNOLOGIES INC. 

505 Hood Rd., Unit 22 • Markham, ON L3R 5V6 
416479-0230 • 800-565-3284 Canada wide 
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Instruments Inc. (laptop) 20 or 40Mb HD, n urn keypad 

(800) 527-3500 US$5,499 Internal F D 

TravelMate 2000 286, 1Mb RAM, 8.5x11.1.4" B/WVGA As above 2 slots, Removable FD 1 year 

(laptop) 20MbHD, 3.5" 1 .44MbFD 640x480 2 optional ports 
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Introduces 
the Light Ones 


Now, after firmly estab- 
lishing ourselves as a 
price/performance 
leader, we are intro- 
ducing our third gener- 
ation laptop computers. 


Bondwell has been producing port- 
ables ever since they were first 
introduced nearly a decade ago. 


Both models offer a full- 
size, full-stroke keyboard, 
an eye-pleasing 10.5- 
inch non-glare screen 
and removeable- 
rechargeable Ni-cad 
battery pack in a light- 
weight, compact 
package. 


Our B200 dual floppy, 

80C88 XT COMPATIBLE has all 
the memory, speed and processing 
power you'd expect from a desktop computer. 
Yet it weighs less than 8 pounds and measures a 
mere 2.2 inches high. 


Our brand new 8.5 pound, super-fast, Superslim B310 is ideal for either business or 
personal use. It features a 12MHz 80C286 CPU, high 
speed 40MB hard disk drive and 1MB of RAM. Com- 
bining high-speed operation and large storage 
capacity with light weight, the B310 could be the 
one and only laptop that can handle all your 
present and future computing needs. 


"Light 

Choice" 


Gordon Wood, Nat. Sis. Mgr. 
Bondwell Canada 
214 Wilkinson Rd. 

Brampton, ON L6T 4M4 
Tel. 451- 5060 
Fax 796 - 2021 


Circle Reader Service Card No.8 



FEATURE 


Experimenting 

Wuh 

“Homemade” 
Pressure Sensors 


F orces surround our environment 
on a constant basis. Forces pro- 
vide the motion necessary to 
transport humans, animals, 
automobiles and communications from 
one point to another. Physicists are con- 
stantly studying this provider of motion 
to better understand how our society 
interacts with these forces. Engineers 
are also interested in forces to see how 
bridges, automobiles and elec- 
tricicyl/electronics are affected by this 
parameter. One form of force that af- 
fects such systems as robots, 
automobiles and airplanes is pressure. 

The discussion that is to follow will 
describe how pressure can be detected 
and processed through electronic 
means to indicate the amount exerted 
upon an object. Besides detection and 
control circuits being described, an ex- 
planation on how to build a 
“homemade” pressure sensor using 
common parts will be presented as well. 


by Donald Wilcher 

Homemade Pressure 
Sensor/Construction 
And Operation 

A pressure sensor is a device capable of 
detecting an exerted or applied force. 
The force in the case of this discussion 
is mechanical in nature. To further ex- 
plain this definition, a force exerted in a 
downward direction on to an object 
causing it to move is known as a “push- 
ing” or an external force. Ev^ object 
that rotates or moves in a linear path 
utilizes such a force. The homemade 
sensor that will be explained shortly is 
capable of detecting a pushing force. 
The sensor that I constructed, depend- 
ing upon the amount of force applied to 
it, ranges from several hundred kilo- 
ohms (no pressure) to a few hundred 
ohms (maximum pressure). The resis- 
tance range was measured using an 
ohmmeter. 


To construct such a device is relative- 
ly easy to do. The basic component for 
this sensor is a piece of conductive plas- 
tic foam used to provide anti-static 
protection for CMOS (Complementary 
Metal Oxide Semiconductor) transis- 
tors and integrated circuits. The sensor 
is simply a sandwich consisting of con- 
ductive foam between copper foil con- 
ductors. The size of the sensor can have 
a diameter ranging from a pencil eraser 
to a silver dollar. Copper foil and re- 
lated material can be purchased from a 
hobby and craft store. Figure 1 shows 
the construction of a homemade pres- 
sure sensor. If copper foil is not avail- 
able, an un-etched copper-clad circuit 
board or two pennies can be substituted. 
In both cases, the copper should be 
buffed to prepare it for soldering. A 
length of small diameter hookup wire 
will be soldered to each copper piece. 
The conductive plastic foam is avail- 
able from many sources. If you don’t 
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SEMI-FLEX CARDBOARD 



ADD GLUE HERE 


Figure L Construction of a Pressure Sensor Pad 


happen to have any of this material 
lying around your lab or workbench, try 
an electronic supplier or university that 
purchases ICs in volume. 

As discussed earlier, to verify that 
your sensor is assembled correctly, at- 
tach an ohmmeter to the device and by 
exerting a downward force onto the 
sensor note the change in resistance 
readings. With no pressure applied to 
the device, several hundred kilo-ohms 
should be displayed on the ohmmeter. 
As you apply more force, the reading 
should decrease. If you’re unable to ob- 
tain such readings, visually inspect the 
sensor for poor solder connections and 
assembly of parts. If the sensor looks 
ok, check the setting of the ohmmeter 
for proper scale selection and measure- 
ment. 

After verifying that the sensor 
works, to demonstrate its effec- 
tiveness as a pressure “variable” 
resistor, assemble the pressure 
sensor to a IKQ resistor as 
shown in Figure 2. With -h5V 
applied across the resistive net- 
work and using a voltmeter to 
read the voltage, exert a force 
onto the sensor and note the volt- 
age readings. Did the voltage go 
up or down as more force was 
applied to the device? The volt- 
age should have increase be- 
cause less resistance was in the 
circuit, the current level in- 
creased thereby, producing a 
higher voltage drop. This volt- 


age divide" network will be used quite 
extensively in the Hands On Projects 
and Experiments section of this article. 

Applications 

Pressure sensors can be found in cir- 
cuits and systems that need to detect 
changes in pressure of force. A good 
example of this is that of a Load Cell 
used in electronic scales. Basically, a 
load cell is a “proving” ring which has 
pressure or force resistive components 
mounted inside of it. These resistive 
devices are wired in a Wheatstone 
Bridge configuration so that the two 
sides of the bridge tend to produce op- 
posite changes in resistance. The volt- 
age produced by the unbalanced condi- 
tion of the bridge is then fed to a condi- 


tional amplifier where the signal is 
processed into a form which can be read 
in units of lbs. This information is then 
displayed on an LCD or LED readout. 
Figure 3 shows the proving ring con- 
figuration of the pressure sensors and a 
block diagram of an electronic scale. 

Besides being able to tell how much 
force is produced by an object, pressure 
sensors can be used as safety devices in 
industrial applications. Pressure mats 
are quite often used in manufacturing 
and assembly facilities. Their purpose 
is to detect if a worker is present in a 
machine work envelope or zone. If a 
worker is detected in this zone via a 
pressure mat, the process equipment or 
machinery will be energized but will 
not initiate a machine cycle until the 
operator pushes the “START” cycle 
button. On the other hand, if an operator 
has not been detected the machine will 
be de-energized; therefore, few injuries 
will occur due to the pressure mat 
detecting the weight of a person within 
the equipment’s work envelope. 

Another useful and innovative ap- 
proach to using pressure sensors is to 
control the speed of a dc motor. By 
applying pressure to the sensor using 
your hand, the speed of the motor will 
be reduced proportionally. Such a 
method of controlling a motor can be 
quite useful for power hand tools, 
blenders, and food processors. Instead 
of using ordinary switches, pressure 
sensors would be placed strategically 
on the unit according to how the hand 
grips the device. The life of the unit 
would be extended due to less mechani- 
cal wear of common mechanical 
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P.S.3 


PROVING RING 


P.S= Pressure Sensor 


FEEDBACK OR EXCITATION 



(b) 


FfSUPEJ 

(a) Load Cell Configuration 

(b) Block Diagram Of An Electronic Scale 


switches. As stated before, the amount 
of force exerted by the hand would 
reduce motor speed. In die Hands On 
Project and Experiments section of this 
article, a circuit for controlling the 
speed of a dc motor will be described. 

Finally, to wrap up our discussion of 
pressure sensor applications, this topic 
would not be complete without talking 
about robots and end effector or electro- 
mechanical grippers. In order for a 
robot to pick up an object, it has to 
detect its presence. Upon detection, the 
robot would then determine how large 
the object is and adjust its end effector 
or gripper accordingly. The amount of 
pressure that the end effector would 
exert on the object, again, is based on 
the force applied to the sensor and how 
large the object is. There are two excel- 
lent articles that describe how sensors 
help robots to sense and grip objects. 
See tlie Resources section for further 
information. 


Hands On Projects 
And Experiments 

Now that our homemade sensor has 
been assembled and tested, we are 
ready to construct some inexpensive 
circuits to investigate the sensor’s inter- 
action with outside forces. 

Pressure Switch 

Figure 4 shows the schematic diagram 
of a pressure activated switch. In opera- 
tion, the switching limits of the com- 
parator (configured using a 741 op- 
amp, P.S. (pressure sensor), R1 and R2) 
is set by the adjust potentiometer R3. 
Pressure applied to the sensor lowers its 
resistance, thereby increasing the volt- 
age applied to the comparator’s non-in- 
verting input. Upon this voltage ex- 
ceeding the reference limit determined 
by R3, the output approaches to near the 
positive supply voltage. Transistor Q1 
is then turned on and illuminates the 


LED. The voltage at the anode point of 
the LED is fed to the transistor-relay 
driver circuit thereby, turning on Ql. 
Current flowing through the CE (Col- 
lector to Emitt^) circuit of Ql ener- 
gizes the relay coil (Kl) thereby, clos- 
ing its associated contacts. The IN4001 
silicon diode is used to suppress the 
inductive spikes generated by the ener- 
gization/de-energization of the relay 
coil. 

In terms of an application, this circuit 
could be used in a simple burglar alarm 
where the sensor(s) are placed at key 
locations around the perimeter of the 
house. Upon an intruder stepping on the 
sensor, the alarm will trip thereby (and 
hopefully) scaring off the assailant. 
There are many other applications for 
which this pressure switch could be 
used. Let your imagination run free 
with this circuit. 

Pressure Sensitive 
Tone Generator 

By applying force or pressure to the 
sensor in Figure 5, a tone of predeter- 
mined frequency would be generated. 
P.S., 1MS2 resistor and the .OOlpF 
capacitor establishes the timing and fre- 
quency of the tone heard through the 
speaker. If an oscilloscope is connected 
at pin 3 of the 555 timer and ground, the 
two waveforms illustrated in Figure 6 
would be displayed. With no pressure 
applied, die output would be displayed 
as the top waveform of Figure 6. As 
more pressure is applied, the frequency 
would increase and the tone higher in 
pitch. This output response is illustrated 
as the bottom waveform of Figure 6. 
With this capability, this circuit would 
provide an audible alarm if the amount 
of weight of a preset value of a part in 
an industrial process control applica- 
tion was exceeded. As discussed in the 
previous circuit, see what other practi- 
cal applications this circuit can be used 
in. Try changing the resistor and 
capacitor values and note the difference 
in output tones produced by this 
change. 

Speed Controller For 
DC Motors 

As discussed under the Applications 
section, the pressure sensor could be 
used to control the speed of a dc motor 
by the amount of force exerted on the 
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FIGURE 4 
Pressure Switch 


device. Figure 7 shows the circuit for a 
DC Motor Speed Controller. The 555 
timer is wired as an astable or free run- 
ning multivibrator circuit. As described 
earlier, P.S., IMQ resistor and the 
.OOlpF capacitor provide timing and 
frequency selection for the circuit. The 
output signal from pin 3 of the 555 is 
coupled to the transistor-motor driver 
circuit via 330Q resistor. NOTE: When 
using transistors to drive dc motors, 
check the electrical specifications of the 
transistor to assure it has the current 
handling capabilities that the motor 
draws. Figure 8 shows the output 
waveforms measured between pin 3 of 
the timer chip and ground. Note that 
with no pressure applied, the square 
wave’s time response between on and 
off is quite long. This condition would 
then allow the motor to run at maximum 
speed. But as more pressure is exerted, 
the time responses between on and off 
cycles is short, therefore, the speed of 
the motor is reduced. 


Conclusion 

It is hoped that the applications and 
circuits discussed here will spark new 
ideas for the homemade pressure sen- 
sor. So in closing, experiment, learn. 


have fun, and last but not least, 
let your circuit designing im- 
agination run wild with this 
device. Good Experiment- 
ing! Ill 

Resources 

Information on force detection 
switches, mats, as well as sen- 
sors and how they apply to 
robots can be obtained from the 
following list of resources. 

To purchase or obtain infor- 
mation on force detection 
switches and mats, call or write 
to: 

Tapeswitch Corporation of 
America 

100 Schmitt Boulevard 
Farmingdale, New York 
11735 

(516) 694-6312. 

Articles on pressure sensors and 
robots can be found in the fol- 
lowing magazines: 

"Giving Robot Hands A 
Human Touch,” HIGH 
TECHNOLOGY Magazine, 
Sept., 1985, pg31. 


"Smart Skin: Robot Watch,” 
Discover Magazine, April 1990, pg 
26. 

A 1 yr subscription to ROBOTICS 
NOW newsletter, which has informa- 



Figure 5. Pressure Sensitive Tone Generator 
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tion on electronics/computers and how they 
relate to hobby robots can be obtained from: 

Donald Wilcher 
Experimental Robotics Group 
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19940 ArchCT 
Detroit, MI 48219 
(313) 533-7251. □ 



Figure 7. A DC Motor Speed Controller 
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FEATURE 


Occult Electronics 

(part 2) 

by L. George Lawrence 

Dream-Sleep Electronics 


T he idea of induced dream al- 
terations and visions seems to 
have been originated by Irish 
Nobel laureate William B. 
Yeats (1865-1939). in 1895, he was 
aided by his uncle, George Pollexfen, 
and bo^ managed to intrude into the 
dreams of the latter’s old servant 
woman, Mary Battle. Yeats also sear- 
ched for images of the Irish past and 
studied visions among the country 
people, which he found to be very much 
like those “we called up by symbols.” 

And so, he recorded, Mary Battle 
glanced out the window one day when 


“the finest woman you every saw rode 
right across from the mountains and 
straight to here.” It was regarded as a 
vision of Queen Meave, said to be 
buried at nearby Knocknarea. How- 
ever, there were no mechanically in- 
strumented subterfuges; the various in- 
ductions were the product of purely 
mental concentration. 

As in previous instances, dream- 
sleep electronics reside atop the 
threshold of fact and fiction. What rip- 
ples through here is not only an acute 
desire to know one’s true origin and 
ancestors, but also to form a world the 


dreamer considers an ideal. To that end, 
users of respective equipment saw 
themselves in ancient settings, were 
gorgeous women in some Sumerian 
king’s household (the Ishtar constella- 
tion is v^ strong!), or found themsel- 
ves supervised by an extraterrestrial 
being (Fig. 10) when making the 
world’s very first fire for the eventual 
benefit of all mankind. Psychological- 
ly, it is a peculiar form of eidetic im- 
agery locked, in an intense dream state, 
with racial memories, charming stories, 
hopes, and powerful desires. 



Fig, 6, The late George Van TasseVs electrostatic Integraton in the desert community of Landers (near Palm Springs, 
California), Compressed air for turbine drive was to be Jumished by industrial air compressor in foreground. See text. 
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The technical evolution of dream- 
sleep apparatus is closely aligned with 
the development of electrosleep equip- 
ment in Russia in 1949. As shown in 
Fig. 11, 5 to 10 pulses per second are 
applied to electroded eye masks for in- 
ducing curative sleep without drugs. 
Currents range from about 5 to 25 ma 
and pulse durations from .2 to .3 ms. An 
excellent book, Electrotherapeutic 
Sleep and Electroanaesthesia (exerpta 
Medical Foundation, N.Y., 1967, Inter- 
national Congress Series No. 136), 
details this technique. 

Occult electronics differ from the 
above in that not only all instrument 
controls are user-accessible, but allow 
the injection of audiofrequency har- 
monics into the electroded eye mask. 
Critical thereto is a timer, seen atop the 
generator in Fig. 12, to shut things off 
automatically in case tlie user falls as- 
leep for too long a period of time. The 
mannequin, left, serves for mask 
storage and as icon of the target image 
he or she seeks to capture in dreams. 
Thus, then, a symbol in the Yeats tradi- 
tion (icon) and tuneable electrical fre- 
quencies function in resonance, so to 


Fig. Z Moses " Ark of the Covenant in operation. Believed to be electrostatic radio 
formaintaining contact with tribal community. Ark has been variously imitated, 
but true principle of operation remains concealed. 


speak, to produce a desired dream struc- 
ture. 

Does it work? 

Well, some people have excellent 
results, others none at all. Of course, the 
brains’s physiology and complex in- 
tegrations must be thoroughly under- 
stood before a universal principle of 
“dream susceptance” is made possible. 

EEG patterns might offer 
one avenue of approach, 
but these patterns are 
never simple or singular. 
We cannot extract just 
one independent vari- 
able. It is necessary to 
deal with a plurality of 
complex electro-chemi- 
cal and other interac- 
tions. including traits of 
personality that charac- 
terize every individual as 
a unique autonomous en- 
tity. 

Outlook 

Reminiscent of the 
Roman god Janus, occult 
electronics projects two 
faces. One face shows 
the immutable laws of 
traditional physics, while 
the other represents that 
misty something from 
which our cosmic con- 


Fig. 8. How Bible illustrators en visioned arrival of God 
atMt. Sinai 3,500 years ago. Due to lack of technical 
semantics, starship was identified as **cloud. ""New 
interpretations gave rise to international bestsellers 
and advanced genre of occult electronics. 


sciousness grew. 

Most acute is and 
remains the question if 
life exists after death, 
here with a view at near- 


death phenomena. Credits belong to Dr. 
Raymond A. Moody, Jr., who with his 
popular books. Life After Death (1975) 
and Reflections on Life After Life, 
brought these phenomena to the 
public’s attention. 

There we have the dark, tunnel-like 
or tube-like passageway, a brilliant 
light or being, and the appearance of 
“death’’ relatives. To an individual care- 
fully trained and steeped in scientific 
orthodoxy, all of tliis may, at first 
glance, seem absurd — at least until 
one encounters the near-death reports 
of very young children as yet unable to 
read, write, and totally ignorant of his- 
torical precedents. Tliis is most 
dramatic when these little people, bare- 
ly tliree years old, try to put into words 
splendours beyond comprehension. 
Strangely enough, what he or she has 
“seen” is in perfect sync (so to speak) 
with seasoned adults’ observations. 

Today, we know that biological con- 
tinuum modulations (BCMs) prevail in 
space and can be detected by means of 
transducing biosensors combined with 
astronomical equipment. This 
phenomenon was first discovered ac- 
cidentally in 1971 (during ecological 
remote-sensing research) and reported 
to the Smithsonian Institution, 
Washington, D.C., in 1972. The 
astrobiological signature plates 
{biogram^ imply a communicative 
dimension down to cellular levels, yet 
are stunning in their simplicity. 

Tlius, then, it seems prudent to sug- 
gest that electronics should strive for a 
full integration with biology. At even 
more advanced levels, we need to 
know, for example, why an apparently 
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Fig. 9. TheM^ignttsvimnstrumenL Combines Geiger-counter and dual-compass assembliesfor detection of electro-nuclear 
starships descendingfrom orbit. An embodied Exodus dimensioa See text. 

unrelated phenomenon such as 
premenstrual bloating appears common 
among women with demonstrated ESP 
abilities. As speculated on by Dr. Wil- 
liam Roll {Psychical Research Founda- 
tion , Chapel Hill, North Carolina), the 
water-retaining hormone, vasopressin 
might play a part in these psychic con- 
stellations. “Progesterone,” says Dr. 
Roll, “causes the release of vasopressin, 
and psychically talented women have 
been found to have unusually high 
premenstrual levels of progesterone.” 
Dr. Roll believes that the hormone has 
a strong impact on the autonomic naw- 
ous system, giving rise to psi 
capabilities. A French endocrinologist. 
Dr. Alain Assailly, set the stage when 
he studied spiritudistic mediums in the 
1950s., 

So we may conclude that primary 
sensors are needed to detect primary 
phenomena, not just secondary 
shadows thereof. However, looking at 
our present topic, we electronics people 
need not all be psychical researchers, 
nor start looking for new Bridey Mur- 
phys. Suffice it to realize that the life of 
any biological organism implies a coor- 
dination, a creative agency, a pur- 
posiveness, a history, a power of trad- 
Fig. 10. A reported electro-dream image: Making first fire in history under tutelage ing with time — in all of which mere 

of benign extraterrestrial. See text. physics are transcended. □ 
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Fig. 11. A Russian electrosleep arrangement with equipment and nurse. Low-frequency currents are applied by 
electroded eye masks. Forbearer of occult dream-sleep electronics. See text. 



Fig. 12. Occult dream-sleep electronics. Based on application of audio-frequency harmonics combined with receiver's 
psychological constellations. Mannequin-type icon, left, provides dream target symbol in Yeats* tradition. 
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Almost Free Software ■ 

Volume70 I 


T his month’s collection of Almost Free Software contains some great games to kill time 
with, a utility to kill directories and an interest program to help kill your mortgage, 
among other things. When you’ve had enough virtual slaughter, you might also want to 
check out its Windows utilities, the last word in units converters and a form generation 
program which would make the civil servants of any medium size coimtry green with 
envy... among other things. 

Every program in this collection has been extensively checked to make sure that it fimctions 
as it should and that it contains no viruses or other nasties. Most sources of public domain 
software do not provide you with this asstirance. 


UNITS is the most complete program for 
converting between different imits of 
measurement. It’s not every day you’ll 
want to know how many furlongs are in a 
light year, but should you ever have need 
to, this will work out the calculations. 

HANDYMAN will help you with 
renovations, building an addition to your 
digs or just generally fixing up around the 
house. Given the details of the task, it will 
provide you with estimates of the materials 
you’ll need. Never count wallpaper 
sections again. 

AFORCE is a game for Windows 3 in 
wliich you can cruise around a synthetic 
galaxy blasting almost everything you 
encoxmter into neutrinos. Requires 
Windows 3 and some bloodlust. 

METCNVRT is a Windows 3 equivalent 
to the Units program, above. It pops up a 
window which will help you work out imit 
conversions without recourse to cursing. 

INTEREST calculates every imaginable 
permutation of loans, mortgages, annuities 
and other situations into which interest 
might enter. 


VI will help keep your collection of 
Windows 3 icons in order. It lets you look 
at them before you associate them with 
applications. Requires Windows 3. 

DOS COMMANDER is very much like 
Norton Commander, except that it’s 
shareware and considerably easier to use. 
Banish forever the cryptic commands and 
convoluted syntax of DOS in favour of this 
user friendly shell. 

DRVINST allows you to load (and 
subsequently imload) some types of DOS 
device drivers after you’ve booted your 
computer, rather than through your 
CONFIG.SYS file. This can make your 
system a great deal more flexible without 
the need for multiple boot floppies. 

FORM GENERATOR will allow you to 
create custom forms quickly and painlessly 
for everything from enumerating sheep to 
sending multiple choice nasty letters to 
Tory politicians. 


$24.95 

(DUAL DISK SET) 




T hese disks represent the state of the art in computer graphics, digitized full colour images which look like photographs. 

They can be viewed on any VGA compatible display card and the luminous quality of the images will leave you 
wondering how civilization existed before the advent of 24-bit colour. 

Each collection comes on two quad density disks, for a total of over two megabytes of picture files. Each collection comes 
with a simple viewing program, but we stringly recommend that you get a copy of Graphic Workshop, available separately on 
our GIF Users Toolkit, to make the most of your VGA card’s high resolution modes and to save you some typing. 

PLEASE NOTE THAT SOME OF THE FILES ON THESE DISKS ARE NUDES, AND MAY NOT BE SUITABLE FOR 
YOUNG OR SENSITIVE USERS. 


VOLUME 18 

CAMELS 

Ships of the desert... the kind you ride, rather than the ones 
that give you cancer. 

BLOND 

A natural blond, mayhaps. 

BRUNETTE 

Girl in the wilderness. 

JAPAN 

Or rather, one citizen of it. 

WINEPOUR 

Wine being poured, although there are no wine glasses in 
sight. 

OCEAN 

A ray traced sea, surrealistic surf and a dock from Mars. 

RENEE 

Looking thoughtful. 

INDY 

Doctor Jones, one time raider of the lost ark. 

POLITESS 

One girl, one leather jacket, one Browning pistol. 

WATERBOWL 

Another bit of ray tracing. 


VOLUME 17 

MARY 

Considers her limited wardrobe. 

SNEAKERS 

Appear to be Reeboks with their markings airbrushed out. 

ENGINE 

A twenty-four valve Ford engine. 

ROOM 

Another bit of CAD... a computer generated room with 
computer generated furniture and a computer generated 
mortgage. 

KIKI 

A frame of Japanimation captured for all eternity. 

JAMAICA 

Not nearly as good as being there. 

JESSICA 

Ms. Rabbit in a scene not shown in the movie. 

WAVES 

The roar of the surf, the cry of the gulls.. . 

LOWTIDE 

White sand and a suntan. 

BEACHGIRL 

Perhaps not surprising, a girl on the beach. 


BATHING 

Or rather, j ust after bathing. 

MARY 

The difference between pink and magenta is a fine line. 


SYBIL 

Having recently put down the book she was studying. 

SUSAN 

Wearing a poorly made yellow jogging suit. 


DICE 

Laughing bones, ivory cubes, ray traced solids. 


SUNTAN 

How to avoid those unsightly lines after a day by the pool. 


YES ! 1 want to order the following Colour Clip Art: 

QTY. 

C olour Clip Art Volume 17 X $24.95 EACH 

^Colour Clip Art Volume 18 X $24.95 EACH 

Disk Format 5 1/4 3 1/2 

Name 

Address 

City Prov 

Post Code IPhone 

PAYMENT: ^C ASH CHEQUE VISA MASTERCARD AMERICAN EXPRESS 

CREDHCARDNO. _EXPIRES 

SIGNATURE 

SENIKTO: Moorshead Publications, 1300 Don Mills Rd., North York, Ontario M3B 3M8 or 

FAX416- 445-8149 


Sub Total 

Shipping & Handlind__$1.50 

Prov. Sales Tax 

GST (7%) 

Total 


GAIL 

A book on Picasso and a whicker 
chair. 

SCARLET 

Considering some new furniture. 

GRETCHEN 

Watching the sky. 


$24.95 

(TWO QUADS) 



HAM RADIO 


World Travel 
Without Leaving 

Home 


What’s Amateur (Ham) Radio? 


by Bob Havens, vesiyo (vesmps) 


T he Department of Communica- 
tions (D.O.C.) for Canada has 
set aside portions of the radio 
band for two way communica- 
tion for its citizens. Like your 
household radio there is AM and FM 
transmission along with other frequen- 
cies and formats. You can operate 
G.R.S. (General Radio S^ice) better 
known as C.B. (Citizen Band) with no 
license requirements. Just go to your 
local electronics store and purchase a 
pair of radios and you are in business. 
C.B. is making a comeback of sorts now 
that it has been deregulated but I doubt 
it'll ever be as popular as it was in the 
late 70s! Fishermen, boaters and sailors 
alike are now equipping their crafts 
with marine radio for safety and 
weather information. Private business 
has a part in all this and the list goes 
on... however, your query is with the 
amateur portion of the band. The 
government has allocated a generous 
bandwidth for our hobby. Since it 
would be impossible to cover it all in 
one article I thought a general introduc- 
tion would be best. 

• What* s Amateur Radio Made Of? 

• Calls round the world; phone patches 
from cars. 


• Signals that go straight; others go far. 

• Computer linked terminals at no 
charge to you; 

• Bands that are clear and some like 
the zoo! 

• Friends at the meetings, field days or 
hamfests- 

• These are some things that I like the 
best. 

• Round table night networks with 
club personnel; 

• How you can get started — Fm just 
going to tell! 

My Story — How I 
Started 

On February 14th, 1976 we were 
moving to our new home just north of 
London, Ontario where we had lived for 
the first 5 years of our marriage. I was 
working in Mitchell and we had a home 
in a small village 10 km south of the 
town. We wanted to keep in touch so we 
purchased a pair of CB radios and they 
did the trick for us. We met a great 
number of outgoing people and were 
fascinated by the hobby. One evening 
about 2 AM when I was about to make 
a pit stop I noticed the radio had not 


been disconnected and before doing so 
I thought I would listen to see if anyone 
would possibly be on the air. It was the 
weekend and I might contact a late 
night traveller or two. What followed 
was the groundwork for me becoming a 
ham operator. The signals that evening 
were bouncing all over Canada and the 
United States. What was normally a 20 
mile radius for radio contacts had been 
transformed to thousands. I spoke with 
over 15 different CB operators in the 
mid western United States and by 4 
o’clock the conditions had changed and 
I went back to bed. I knew that what I 
had done was a fluke as well as illegal. 
I found out that I could probably do this 
more often if I was willing to do one of 
two things. 

1 . Build a little better ^tenna sys- 
tem. Rim illegal power and con- 
tinue to hope for illegal contacts. 

2. Study, write an exam and become 
an Amateur Radio Operator and 
extend my contacts world wide 
legally. 


see Haii\ page 35 
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FEATURE 


Babani Book of 
the Month 


Welcome to our feature, the Babani Book of the Month. In 
each issue we will present an excerpt from a particular Babani 
Book. This month we are featuringPopularelectronic Circuits 
Book 2 by R. A. Penfold, book number BP98. To order this, or 
any Babani book, Bll out the order form at the end of this 
article and send it in with the appropriate payment. 



Fig, 1 The Circuit Diagram of the Capacitance Meter 


P opular Electronic Circuits 
Book 2 is just loaded with inter- 
esting and useful circuits and 
projects! The main categories 
include. Audio Circuits, Test Gear Cir- 
cuits, Radio Circuits, Home and Car 
Circuits and Miscellaneous Circuits. 
Some of the more interesting circuits 
are, an R.I.A.A. Preamplifier, a Signal 
Injector, a Signal Tracer, a Zener Diode 
Tester, a Short Wave Converter, a 
Drum Synthesizer, Quiz Monitor and 
many more. 

Capacitance Meter 

This capacitance meter has four 
measuring ranges of 1 nf, 10 nf, 100 nf, 
and 1 pF f.s.d. (full scale deflection), 
and the scaling is linear on all four ran- 
ges. The circuit diagram of the unit is 
shown in Fig. 1 and this uses a conven- 
tional arrangement with an astable mul- 
tivibrator driving a monostable type. 
Tlie astable is based on ICl which is a 
standard 555 type oscillator. The 
monostable uses iC2 in the standard 
555 monostable configuration. R8 and 
D1 form a simple zener shunt stabiliser 
circuit, and these give stabilised 5.6 volt 
pulses from IC2. R9 and MEl form a 
simple voltmeter circuit, and this 
responds to the average output voltage 
ofIC2. 


The frequency of the output pulses 
from IC2 depends upon the frequency 
at which ICl oscillates, since the output 
of ICl consists of a series of short nega- 
tive pulses which are used to trigger 
IC2. The length of the output pulses 
depends on the value of the capacitor 
under test (which is used as the timing 
capacitor for IC2), and the timing resis- 
tance value selected using SI. The 
length of the output pulses is propor- 


tional to the value of both timing com- 
ponents. 

In practice R1 is adjusted so that with 
a capacitor of Inf in value connected 
across the test terminals, and SI set to 
the Inf position, the circuit gives full 
scale deflection of MEl. A lower value 
of test capacitance gives a shorter out- 
put pulse length, and a proportionate 
reduction in the average output voltage 
(and reading on MEl). The required 

Continued 
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Babani 

Books 


New Releases 


BP266: ELECTRONIC MODULES AND 
SYSTEMS FOR BEGINNERS $15,80 

This book describes over 60 modular electronic cir- 
cuits — how they work, how to build them, and 
how to use them. The modules may be wired 
together to make hundreds of different electronic 
systems, both analogue and digital. To show the 
reader how to begin building systems from 
modules, a selection of over 25 electronic systems 
are described in d^il, covering such widely differ- 
ing applications as timing, home security, measure- 
ment, audio, games and remote crxitrol. 

BP276: SHORTWAVE SUPERHET 
RECEIVER CONSTRUCTION $11.80 

The basic short wave receiver described in this 
book is a superhet type having sq^arate mixer and 
oscillator stages, two i.f. stages, a ceramic filter to 
provide good selectivity and a simple audio 
amplifier which will drive headj^ones. An rational 
b.f . 0 . peimits reception of c.w. and s.s.b. 

BP278: EXPERIMENTAL ANTENNA TCffBOS) 
Although nearly a century has passed since 
Marconi's first demcmstrations of radio communica- 
tion, there is still research and experiment to be car- 
ried out in the field of antenna d^ign and be- 
haviour. This is a practical boc4c with text closely 
supported by diagrams. Some formulae and simple 
graphs are also included. 

BP282: UNDERSTANDING PC 
SPECIFICATIONS $15.80 

If you require a microcomputer for business ap- 
plications, or a high quality home computer, an 
IBM PC or compatible is often the obvious choice. 
They are competitively priced, and are backed up 
by an enormous range of applications programs, 
hardware add-ons, etc. The main difficulty for the 
uninitiated is deciding on the specification that will 
best suit a person’s needs. This book explains PC 
specifications in detail, and the subjects covered in- 
clude: types of PCs, math co-processors, memory, 
display adaptors and more. 

BP285: A BEGINNERS GUIDE TO MODERN 
ELECTRONIC COMPONENTS $15.80 

It is easy for beginners and advanced users alike to 
become confused by the wide range of components 
currently available. In this book, Ae basic functions 
of the components are described. The main thrust 
of the book is concerned with practical aspects sudi 
as colour codes, deciphering ccxle numbers and the 
suitability of components forgiven applications. Es- 
sential reading for all electronic enthusiasts, this 
book presents a vast amount of invaluable informa- 
tion to liable you to select the right components 
every time. 

BP290: AN INTRODUCTION TO AMATEUR 
COMMUNICATION SATELLITES $15.80 
Communications and broadcast satellites are nor- 
mally inaccessible to individuals. There are a large 
number of amateur communications satellites in 
orbit around the world, and they can be tracked and 
their signals received with relatively inexpensive 
equipment. This equipment can be connected to a 
home computer such as the IBM compatible, for 
the decoding of received signals. This book 
describes several currently available systems, their 


ccxinectirxi to an appropriate computer and how 
they can be operated with suitable software. 

BP292: PUBLIC ADDRESS LOUDSPEAKER 
SYSTEMS $15.80 

The loudspeaker system is a critical part of any 
public address installation. All too often it is woe- 
fully inadequate, resulting in poor intelligibility and 
unnatural reproduction. We here examine the 
various systems and their drawbacks, and describe 
LISCA, the Line-Source Ceiling Array. This gives 
astonishing clarity, even coverage, reccing feed- 
back, natural source location and even a pseudo- 
stereo effect. It promises to be the ultimate system 
for small to medium sized halls. Full step-by-step 
construction and installation details are given. 
BP293: AN INTRODUCTION TO RADIO 
WAVE PROPAGATION $15.80 

Radio wave propagation, one of the more important 
discoveries made in the early 20th century, has its 
origins in the world of solar physics. The sun’s 
radiaticMi provides the medianism for the formation 
of the ionosphere. How the ionosphere is formed, 
and how it provides long-distance communication, 
is carefully explained. Non-ionic propagation, in- 
cluding ’’moonbounce” or satellite communica- 
tions, is covered as well. 


BP7: RADIO AND ELECTRONICS COLOUR 
CODE AND DATA CHART $3.00 

Opens out to Wall Chart and includes many Radio 
& Electronics Colour Codes in use in UK, USA, 
Europe and Japan. Covers Resistors, Capacitors, 
Transformers, Field Coils, Fuses, Battery Leads, 
etc. 

BP37: 50 PROJECTS USING RELAYS, SCR’s 
& TRIACS $7.80 

F.G. Rayer, T. Eng., <CEI), Assoc.IERE. 

Relays, bi-drectional triodes (TRIACs), and 
silicon controlled rectifiers (SCRSs), have a wide 
range of applications in electronics today. This 
book gives practical working circuits which should 
present a minimum of difficulty for the enthusiast. 
Most circuits include a wide latitude in component 
values allowing easy modification and adaptation. 
BP42: 50 SIMPLE L.E.D. CIRCUITS $5.85 

Contains 50 interesting and useful circuits and ap- 
plications, covering many different branches of 
electronics, using one of the most inexpensive and 
available components. 

BP44: IC 555 PROJECTS $10.00 

E. A. Pair, B.Sx., C. Eng., M.I.EE. 

Every so often a device appears that is so useful 
that one wonders how life went on b^ore it The 
555 timer is such a device included in this book are 
Basic and General Circuits, Motor Car and Model 
Railway Circuits, Alarms and Noise Makers as well 
as a section on the 556, 558 and 559 timers. 

BP48: ELECTRONIC PROJECTS FOR 
BEGINNERS $7.80 

F. G. Rayer, T. Eng. (CEI), Assoc.IERE 

In this b^, the newcomer to electronics will find 
a wide range of easily made projects. Also, there 
are a coisiderable number of actual components 
and wiring layouts, to aid the beginner. 


BP49: POPULAR ELECTRONIC PROJECTS 
by R. A. Penfold $10.00 

Includes a collection of the most popular types of 
circuits and projects which will provide a number 
of designs to interest most constructors. The 
projects are divided into four basic ^rpes. Radio 
Projects, Audio Projects, Household Projects and 
Test Equipment. 

BP51: ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $5.85 

This book sets out to show how Electronic Music 
can be made at home with the simplest and most in- 
expensive equipment 
BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AND FORMULAE $11.75 
A book that bridges the gap between complicated 
technical theory and the cut and try method. 

BP59: SECOND BOOK OF CMOS IC 
PROJECTS $7.80 

This book carries on frcan its predecessor and 
provides a further selection of useful circuits, main- 
ly of a simple nature. The book is well within the 
capabilities of the beginner and more advanced con- 
structor. 

BP— ELEMENTS OF ELECTRONICS — AN 
ON-GOING SERIES $11.80 EACH 

OR ALL 5 BOOKS FOR $44.00 
F.A. Wilson, C,G.I.A., C.Eng., 

Although written for readers with no more than or- 
dinary arithmetical skills, the use of mathematics is 
not avoided, and all the math required is taught as 
the reader progresses. Each book is a compile 
treatise of a particular brandi of the subject and 
ther^ore, can be used on its own with one proviso, 
that the later books do not duplicate material from 
their predecessors, thus a working knowledge of 
the subjects covered by the earlier books is as- 
sumed. 

BP62; BOOK 1. 

This book contains all the fundamental theory 
necessary to lead to a full understanding of the 
simple electronic circuit and its main components. 
BP63; BOOK 2. 

This lxx4c continues with alternating current theory 
without which there can be no canprehensicMi of 
speech, music, radio, television or even the 
electrici^ utilities. 

BP64: BOOK 3. 

Follows on semiconductor technology, leading up 
to transistors and integrated circuits. 

BP77: BOOK 4. 

A complete description of the internal workings of 
microprocessor. 

BP89: BOOK 5. 

A book covering the whole communication scene. 

BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is to enable the reader to 
simply and inexpensively construct and examine a 
number of basic computer circuit elanents and gain 
a fuller understanding of how the computer chip 
works. 

BP84: DIGITAL IC PROJECTS $7.80 

F.G. Rayer, T. Eng. (CEI) , Assoc.IERE. 

This boric contains both simple and more advanced 
projects for the reader developing a knowledge of 
the workings of digital circuits. To help the new- 
comer to the hobby the author has included a num- 
ber of board layouts and wiring diagrams. 

BP72: A MICROPROCESSOR PRIMER $5.25 
In an attempt to give painless approach to comput- 
ing, this inexpensive book will start by designing a 
simple computer and then the short-comings of this 
simple machine will be discussed and the reader is 
shown how these can be overcome. 

BP74: ELECTRONIC MUSIC 

PROJECTS $10.00 

R.A. Penfold 

Although one of the more recent branches of 
amateur electronics, electronic music has now be- 
come extremely popular. The purpose of this book 
is to provide the constructor with a number of prac- 
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tical circuits for the less complex items of 
electronic music equipment, including sudi things 
as a Fuzz Box, Waa-Waa Pedal, Sustain Unit, 
Reverberation and Phaser Units, Tremolo Gener- 
ator, etc. 

BP85: INTERNATIONAL TRANSISrrOR 
EQUIVALENTS GUIDE $9.00 

Designed to help the user find possible substitutes 
for a popular user-oriented selection of modem tran- 
sistors and includes devices produced by over 100 
manufacturers. 

BP92: ELECTRONICS SIMPLIFIED - 
CRYSTAL SET CONSTRUCTION $5.25 

This is a book written especially for those who 
wish to participate in the intricacies of electronics. 
BP94: ELECTRONIC PROJECTS FOR CARS 
AND BOATS $7.80 

RA. Penfold 

Projects, fifteen in all, which use a 12V supply are 
the basis of this book. Included are projects on 
Windscreen Wiper Control, Courtesy Light Delay, 
Battery Monitor, Cassette Power Supply, Lights 
Timer, Vehicle Immobiliser, Gas and Smoke 
Alarms. 

BP95: MODEL RAILWAY PROJECTS $7.80 

Electronic projects for model railways are fairly 
recent and have made possible an amazing degree 
of realism. The projects covered included control- 
lers, signals and sound effects: stripboard layouts 
are provided for each project 
BP98: POPULAR ELECTRONIC CIRCUITS, 
BOOK 2 $9.00 

RA. Penfold 

70 plus circuits based on modem components. 
BPIOI: HOWTO IDENTIFY UNMARKED 
IC*s $1.95 

An unusual and fascinating chart that is highly 
recommended to all those interested in electronics 
and which will hqjefully pay for itself many times 
over, by enabling the reader to use IC’s that might 
otherwise have been scrapped. 

BP103: MULTI-CIRCUIT BOARD 
PROJECTS by RA. Penfold $7.80 

This book allows the reader to build 21 fairly 
simple electronic projects, all of which may be con- 
structed on the same printed circuit board. 

Wherever possible, the same components have 
been used in each design so that with a relatively 
small number of components and hence low cost, it 
is possible to make any one of the projects or by re- 
using the components and P.C.B. all of the projects. 

BP106: MODERN OP-AMP PROJECTS by R 
A. Penfold $7.80 

Features a wide range of constructional projects 
which make use of op-amps including low-noise, 
low distortion, ultra- high input impedance, high 
slew-rate and high output current types. 

BPllO; HOW TO GET YOUR ELECTRONIC 
PROJECTS WORKING $7.80 

RA. Pcnfold 

We have all built circuits from magazines and 
books only to find that they did not work correctly, 
or at all, when first switched on. This book will 
help the reader overcome these problems by indicat- 
ing how and where to start looking for many of the 
common faults that can occur when building up 
projects. 

BPl 11: AUDIO $14.00 

Covers a wide range of material from analysis of 
the sound wave, mechanism of hearing, acoustics, 
microphones and loudspeakers, amplifiers, and 
magnetic disc recording. 

BPl 15: THE PRE-COMPUTER BOOK $5.85 
Aimed at the absolute beginner with no knowledge 
of computing, this entirely non-technical discussicxi 
of computer bits and pieces and programming is 
written mainly for those who do not possess a 
microconputer but intend to one day own one. 

BPl 18: PRACTICAL ELECTRONIC 
BUILDING BLOCKS - BOOK 2 $7.60 

RA. Penfold 
This sequel to 


BPl 17 is written to hdp the reader create and 
experiment with his own circuits by combining 
standard type circuit building Mocks. Circuits 
concerned with generating signals were covered 
in Book 1, this one deals with processing signals. 
BP121: HOWTODESIGN AND MAKE YOUR 
OWNPCBs $5.85 

The purpose of this book is to familiarize the reader 
with boA simple and more sophisticated methods 
of producing printed circuit b^rds. The book em- 
phasizes the practical aspects of printed circuit 
board designs and construction. 

BP122: AUDIO AMPLIFIER 
CONSTRUCTION $6.75 

A wide circuits is given, from low noise 
microphone and tape head preamps to a lOOW 
MOSFET type. There is also the circuit for 12V 
bridge amp giving 18W. Circuit board or stripboard 
layout are included. Most of the circuits are well 
within the capabilities of even those with limited ex- 
perience. 

BP125: 25 SIMPLE AMATEUR BAND 
AERIALS $5.85 

This book describes how to build 25 amateur band 
aerials. The designs start with the simple dipole and 
proceed to beam, triangle and ev^ a mini-rtiombic. 
BP127: Flow TO DESIGN ELECTRONIC 
PROJECTS $9.00 

Although information on stand circuits blocks is 
available, there is less information on combining 
these circuit parts together. Practical examples are 
used and eadi is analyzed to show what each does 
and how to apply this to other designs. 

BP130: MICRO INTERFACING CIRCUITS 
BOOK 1 $9.00 

Aimed at those who have some previous 
knowledge of electronics, but not necessarily an ex- 
tensive (xie, the basis of the book is to help the in- 
dividual understand the principles of interfacing cir- 
cuits to microprocessor equipment. 

BP131: MICRO INTERFACING CIRCUITS- 
BOOK 2 $9.00 

Intended to carry on from Book 1, this book deals 
with practical applications beyond the parallel and 
serial interface. Real world interfacing such as 
sound and speech generators, temperature, optical 
sensors, and motor controls are discussed using 
practical circuit descriptions. 

BPl 36: SIMPLE INDOOR AND WINDOW 
AERIALS $7.00 

People living in apartments who would like to im- 
prove shortwave listening can benefit from this 
book on optimizing the indoor aerial. 

BP155: INTERNATIONAL RADIO 
STATIONS GUIDE $9.00 

An invaluable aid in helping all those who have a 
radio receiver to obtain the maximum entertain- 
ment value and enjoyment from their sets. 

BP174: MORE ADVANCED ELECTRONIC 
MUSIC PROJECTS $12.00 

Complwnenting Book PB74, Electronic Music 
Projects, 

BP174 provides projects, such as a flanger, a 
phaser, mini-chorus and ring modulators, 
percussion synths, etc. Each project has an 
Introduction circuit diagram and constructional 
notes. 

BP179: ELECTRONIC CIRCUITS FOR THE 
COMPUTER CONTROL OF ROBOTS $12.00 
The main stumbling block for most would-be robot 
builders is the electronics to interface the computer 
to the motors, and the sensors which provide feed- 
back from the robot to the computer. The purpose 
of this book is to explain and provide some relative- 
ly simple electronic circuits which bridge the gap. 
BP180: ELECTRONIC CIRCUITS FOR THE 
COMPUTER CONTROL OF MODEL 
RAILWAYS $9.00 

Shows how home computers can easily be applied 
to the control of model railroads and other quite 
sophisticated control. A variety of projects are dis- 
cussed as well as circuits for train position sensing, 
signal and electric points control, etc. 


BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION $9.00 

With this book a relative begirmer should be able to 
build, with a minimum of difficulty and at a 
reasonably low cost, a worthwhile monophonic syn- 
thesizer and also learn a great deal about electronic 
music synthesis in the process. 

BP192: MORE ADVANCED POWER SUPPLY 
PROJECTS $8.00 

Robert Penfold. 

A companion to BP76, this book covers switched 
mode supplies, precision regulators, tracking 
regulators, computer- controlled supplies, etc. 

BP225: A PRACTICAL INTRODUCTION TO 
DIGITAL ICs $7.00 

This book deals mainly with TTL type chips such 
as the 7400 series. Sinq)le projects and a complete 
practical construction of a Logic Test Circuit Set 
are included as well as details for a more compli- 
cated Digital Counter Timer project. 

BP233: ELECTRONIC HOBBYIST 
HANDBOOK $15.00 

A single source of easily located information: 
colour codes, pinouts, basic circuits, symbols, etc. 
BP239: GETTING THE MOST FROM YOUR 
MULTIMETER $9.00 

This book is aimed at b^inners in electronics. 

Using the simple component and circuit testing 
techniques in this book the reader should be able to 
confidently tackle servicing of most electronic 
projects. 

BP240: REMOTE CONTROL HANDBOCHE.OO 
Includes remote control systems, transmission 
links, digital electronics, methods of control, 
decoders, etc. 

BP245: DIGITAL AUDIO PROJECTS $11.80 
This book takes a look at the basic principles in- 
volved in converting an audio signal into digital 
form and then converting it back to an analogue sig- 
nal again. It also contains practical circuits for con- 
structors to build and experiment with. 

BP247: MORE ADVANCED MIDI PROJUaTSD 
This book includes circuits for a MIDI indicator, 
THRU box, merge unit, code generator, pedal, 
programmer, channeliser and analyzer. 

BP248: TEST EQUIPMENT CONSTRUC31D80 
This book describe in detail how to construct some 
simple and inexpensive, but extremely useful, 
pieces of test equipment. 

BP249: MORE ADVANCED TEST 
EQUIPMENT CONSTRUCTION $14.00 

This book carries on from BP 248, TEST EQUIP- 
MENT CONSTRUCTION, describing some slight- 
ly more advanced projects for readers who have a 
certain amount of experience at prefect construc- 
tion. 

BP251: COMPUTER HOBBYISTS 
HANDBOOK $23.80 

This book provides a range of useful reference 
material in a single source so that it can be quickly 
and easily locat^. The subjects covered include 
microprocessors and their register sets; interfacing 
serial, parallel, monitor, games and Midi ports; 
numbering systems; Midi codes; operating systems 
and computer graphics. 

BP256: AN INTRODUCTION TO 
LOUDSPEAKERS AND ENCLOSURE 
DESIGN $11.80 

This book explores many types of enclosures and 
drive units. Crossover units are also explained, the 
various types, how they work, the distortions they 
produce and how to avoid them. 

BP257: AN INTRODUCTION TO AMATEUR 
RADIO $14.00 

Topics covered in this book include the basic 
aspects of the hobby, such as operating procedures, 
jargon and setting up a station. Technical topics in- 
cline propagation, receivers, transmitters and 
aerials etc. 
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linear scale capacitance meter action is 
thus obtained. Switching SI to the 
lOnf, lOOnf, and IpF ranges causes the 
timing resistance to be reduced by a 
factor of ten at each new setting, so 
that the test capacitance needs to be ten 
times greater in order to produce a 
given meter reading. This gives four 
measuring ranges, but R4 to R7 must 
be close tolerance (2% or better) types 
in order to give consistent accuracy on 
all ranges 

CMOS 555 devices are used (Radio 
Shack catalog #276-1718) in the cir- 
cuit as these have a much lower supply 
current drain, and a lower self 
capacitance so that slightly better ac- 
curacy is obtained when measuring 
low value components. 

The layout of the components is not 
critical, but you should obviously ar- 
range the circuit to give a low level of 
stray capacitance across the test sock- 
ets. The circuit can be calibrated on 
any range using a capacitor having a 
close tolerance and a value equal to the 
f .s.d. value for that range. With the test 
capacitor connected into the circuit, 
R1 is adjusted for precisely full scale 
deflection (but make sure that the 
meter is properly zeroed mechanically 
before c^ibrating the unit) . The unit is 
then ready for use. □ 


Babani Book Order Form (please print) 
Please send me the following Babani Books 


Please Enclose: Price of book(s) $ + postage $1.50 + 7% GST = Total $ 

Name; 

Street: 

City: 

Credit Card # 

Signature 

You may order by phone (41 6) 445-5600, or FAX (41 6) 445-81 49, or return this order form with 
cheque payable to Moorshead Publications (or Credit Card # & Exp. date) to Moorshead 
Publications, 1 300 Don Mills Road, Don Mills, Ontario MSB 3M8, Canada 


Prov/State ^Code: 

Expiry Date: 


Book of the Month Special, 
Regular Price $9.00, 
Special $7.80 
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Han% Cont *d from page 30 

That was some 15 years ago now and 
as you might have guessed I chose op- 
tion number two. My contacts have ex- 
panded world wide but I also keep and 
enjoy local radio conversations with a 
network of hams from my immediate 
area. Both are enjoyable and rewarding 
to me. 

It’s Not All Talk: 

My reasons and enjoyment may be 
quite different from your own so don’t 
start to think this hobby is only for the 
oral and vocal part of our population. If 
you have a computer now and would 
like to explore telecommunications in a 
way that is exciting, challenging and 
economical. Amateur radio is your tick- 
et. Your license is often referred to as 
your Ticket* for the very reason it can 
take you on so many different rides in 
the amusement park of life. If you are 
involved in tinkering with capacitors, 
coils and resistors or just bending wire 
in the right shape and length for a better 
antenna, this hobby welcomes and en- 
courages your involvement. 

Don’t think it is too much yak and not 
enough hack. I had the entirely opposite 
opinion and was even told by one 
misinformed individual that I would 
have to build my own receiver as part of 
my examination to become an amateur 
operator. It is lucky for me I talked to 
Harry (a licensed ham and CB en- 
thusiast) to get the straight dope. Chat 
with people involved in the hobby to get 
your questions answered. 

How Has It Changed? 

As I mentioned earlier, I studied and 
wrote an exam. I enroled in a course 
offered down the road in Stratford. 
Tliere were 15 of us studying together. 
We met once a week and covered 
theory, regulations, operation and code. 
Tlie code is what deterred most of the 
students from even trying the exam. It 
all seemed like an enormous job that 
would never end. 

Good news for those who have al- 
ready decided from reading this article 
or other reasons you are willing to give 
it a try — the code has been separated 
from the technical tlieory and regula- 
tions. There are no essay examination 
questions. All questions are multiple 



CROSS-32 V2.0MCTA 

ASSEMBLER 


Table based absolute macro cross-assembler 
using manufacturer’s assembly mnemonics. 

Includes manual and MS-DOS assembler disk 
with tables for ALL of the following processors: 


16C5X 

64180 

6801 

8048 

H8/300 

Z8 

37700 

6502 

6805 

8051 

H8/500 

Z80 

50740 

65816 

6809 

8085 

TMS320 

Z180 

78C10 

COP400 

6811 

8086 

TMS340 

Z280 

SUPERS 

COP800 

68000 

8096 

TMS370 

MORE... 


Users can create tables for other processors or 
ask us, we have many morel 

Generates listing, symbol table and binary, 
Intel, and Motorola hexcode. 

Free worldwide airmail shipping & handling. 

Canadian residents please add 7% GST 

US$199.00 CN $239.00 


UNIVERSAL CROSS-ASSEMBLERS 

P.O. 60x6158, Saint John, N.B., E2L4R6 
Canada Voice/Fax: (506) 847-0681 
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choice. As of last 
October the first 
step down the road 
to international 
radio communica- 
tions is easier than 
it has ever been. 

I’m 

Convinced 
— How Do 
I Start? 

Here are some sure 
fired steps to suc- 
cess and your very 
own Amateur 
Radio Operator’s 
Certificate and 
Station License! 

1. Join a local 
Amateur 
Radio Club. 

We have three 
such clubs in 
our Stratford 
area and al- 
though they 
are formed for 
many dif- 
ferent pur- 
poses two of 
these clubs 
offer classes for those studying to 
get their license. 

2. Enrol yourself in a course if you 
are NOT the home study type. 
However, home study has been 
made reasonably simple with the 
latest CARF (Canadian Amateur 
Radio Federation) study manual. 
Our latest new ham in the Strat- 
ford area obtained his ticket in 
December by reading and studying 
this book on his own! 

3. Buy the CARF manual whether 
you are involved in a group course 
or home study: 

Canadian Amateur Radio Federation 
Inc. 

P.O. Box 356 

KINGSTON; Ontario; Canada 

K7L4W2 

I-6I3-545-9I00 

There is a great deal to give and 
receive from the hobby that it really 
does fit the old cliche Tt grows as you 


grow’ ! My main purpose for this article 
was to spur your interest. Next time I 
will explain the privileges of amateur 
communication in more detail and 
some home study tips. Hopefully I can 
follow this with some advice on estab- 
lishing your first station at home and 
advice on equipment, antennas and 
protocol. Hope to hear you on the air 
before another year is gone. My only 
regret is that I didn’t begin this sooner. 
My joy is in the fact that as I age even 
with frightening possibilities of blind- 
ness or crippling arthritis I can stay at 
my hobby and on the air. I have had 
conversations with hams in nursing 
homes and hospitals as well as those 
convalescing at home. It is truly a mar- 
riage that lasts through sickness and 
health — one worthy of your pursuit! □ 
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FIBER OPnC KITS 

Have you ever wondered how Fiber Optics work ? 

Have you ever wanted to Build and Test Fiber Optic Circuits ? 

Now You Can! PL 

Industrial Fiber Optics has available a number of Fiber Optic training kits 
for Hobbyist and Schools. These Kits range from the Simple , 
and Easy to Learn and Construct, Beginners Kit, all the way up 
to a University level lab course. 

Each kit includes instructions and components 
which will enable you to learn about Fiber Optics 
while constructing anumber of useful projects , 
like Data Links , Voice Links , Light Pen, etc. 

Three of the many kits that you can order in this Special Off er are : 

□ COMMUNICATIONS KIT E22 $30.00 

□ SCIENCE PROJECT KIT E33 $73.00 

□ fiber -OPTICS MINI COURSE MC10$46.00 

(Price Includes Shipping and Handling, and G.S.T.) 



FAX OR PHONE FOR FUTHER INFORMATION: 


TO ORDER- Send Certified Cheque or Money Order 
BCS Electronics Limited 
980 Alness St. Unit#? 

Downsview, Ont, M3 J 2S2 

Ontario residents add 8% Provincial Sales T ax . 

VISA and MASTERCARD accepted. 
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980 Alness St. Unit 7, Downsview, Ontario M3J 2S2 
(416) 661-5585 FAX: (416) 661-5589. 





ON 




INSTRUMENTS 




Model GFG 801 6G 
2 MHz Digital Display 
Function Generator 


■ CSA Approved 
( where applicable ) 


Similar Savings on other 
Instrument Products Available. 
Ask for latest Catalogue 


One Year Warranty 
( parts + labour ) 


NOW 

295.00 


NOW 

410.00 


dim 



Contact Your Local Electronic Distributoror: 

DUNCAN INSTRUMENTS CANADA LTD 

121 Milvon Drive. Weston, ON. M9L 1Z8 

Telephone 416-742-4448 Fax 416-749-5053 
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*Save with Greff!’ 

Greff System 386sx only $879.00 or lease @ $23.25/mo 
Greff System 386-33/Cache only $1,699.00 or lease @ $44.93/mo 
Greff System 486-25/Cache only $2,505.00 or lease @ $61.37/mo 


Greff Computer Corporation manufactures, services and supports a 
comprehensive line of affordable, high performance personal computer sfystems. 
Our 286, 386 and 486 computers boast some of the most competitive prices in 
the industry. Because you buy direct from our manufacturing facility. Right 
here in Brampton, Ontario. Eliminate the margins and mark-ups of computer 
stores. Price is just one reason thousands of informed PC purchasers trust 
Greff for their PC needs. Read 14 other reasons. 


1. Flawless hardware and software 
compatibility. To ensure a long, fruitful life, 
Greff computers maintain compatibility with 
the pasf, present and future. MS-DOS, OS/2, 
UNDC, Novell NetWare or Windows 3.0 to name 
a few. This makes Greff PCs a wise decision for 
serious computer users. 

Blazing Speed 

2. Breathtaking speed and performance! 
Leading-edge technology. Greffs 486-33/Cache 
EISA puts a ** mainframe on your desk ". 

3. All Greff products are backed by a one year 
parts and labour warranty. Outstanding 
technical support at your fingertips. Almost any 
question you may have about your Greff system 
can be answered over the phone. Toll-Free. 

4. Access to a nationwide service network. Our 
on-site service plan boasts 4 hour response time. 
The carry-in depot service is available at 23 
convenient centres across Canada. These 
optional service upgrades are available for a 
nominal fee, starting at under $11.00 a month. 

Expand it! 

5. Outstanding expandability. Need hard drive 
storage? Greff has options all the way up to dual 
677Mb drives with 14ms access for a colossal 1.3 
gigabytes of storage capacity! Want colour? 
Greff can provide you with a i6-bit VGA display 


for a brilliant rainbow of fast, vivid colours. 

6. Different users have different needs. Tailor a 
Greff computer to your exact requirements. 
Greff manufactures twelve computer systems, 
ranging from the economical 286-12 to the 
awesome 486-33/Cache EISA. You can even 
choose the case to best suit your need. (DeskTop, 
SlimLine, Mini Tower or Full Size Tower) 

7. We configure your computer to your exact 
needs, then bum-in everything, add-in boards 
and all, to make sure the entire computer works 
perfectly. Proven reliable - time after time, 
“...reputable suppliers of well-built PC 
compatibles.” (Computing Now!) 

8. Easy payment options. Use your Visa, 
Mastercard, Cheque, Cash or Corporate 
Purchase Order. 

Lease-to-own from $15.21 a month 

9. Save your cash! With Greffs flexible lease 
plan, you can arrange a payment schedule to fit 
your budget and cash flow exactly. Lease-to-own 
a Greff computer from $15.21 a month . (O.A.C.) 

10. Free Newsletter. Greff publishes a quarterly 
newsletter dubbed ‘Fresh from Greff. It keeps 
you informed of new products, updated prices, 
important new services, and much more. Over 
18,000 businesses and individuals already 
receive this free publication. To start your 


subscription, just call. It’s yours. Free. 

11. Rave Reviews: “Overall, Greff seems the 
perfect example of the new breed of computer 
retailer, combining innovative marketing 
techniques with a strong commitment to after- 
sale-support.” (Computing Now!, August 89) 

12. Insured, prompt delivery. Anywhere in 
Canada. 

13. Many extras included in the Greff price. 
Look at these standard features, for which you 
would normally expect to pay extra. A minimum 
1Mb of RAM, 5.25” 1.2Mb or 3.5” 1.44Mb diskette 
drive, one parallel, two serial and one game port, 
built in clock & calendar, enhanced 101-Key 
keyboard, and a dual floppy/hard disk controller. 
All included. 

14. In addition to the fantastic value of Greff 
computers, you will find a complete selection of 
monitors, tape backups, hard drives, printers, 
memory upgrades, math co-processors and even 
computer supplies priced to save you money . To 
receive your Greff ‘Computer Savings Pak’, just 
call. It’s yours. Free. 

Order today, or find out more about 
Grefrs comprehensive line of 
affordable, high performance personal 
computer systems. 

Call (416) 468-1661 or fax your 
business card to (416) 468-7127. 

1-800-267-Greff 

Circle No. 32 on Reader Service (Dard 

Greff Computer Corporation 

80 Devcxi Road, Brampton, Ontario, LET 5B3 



All products & brand names are trademarks of their respective companies. Prices and specs subject to change without notice. Items subject to availability & applicable taxes. E. & O. E. 


FLUKE AND PHILIPS 


THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 



PHILIPS 


Multipurpose holster 
3year warranty 


PHILIPS 




FLUKE 73 FLUKE 75 FLUKE 77 


Analog/Digital display Analog/Oigital display Analog/Oigital display 


Volts, ohms. 10A 
(tuse^, diode test 
0.7% basic dc 
accuracy 
2000+ hour 
battery life 
3year warranty 


Volts, ohms. 10A & 
mA (both fu^, 
diode test 

0.5% basic dc 
accuracy 

Audible continuity 
Autorange/range hold 


Volts, ohms. 10A & 
mA (both fused), 
diode test 

0.3% basic dc 
accuracy 

Touch Hol(t» 
Audible continuity 


2000+ hour 
battery life 


3year warranty 


Autorange/range hold 
2000+ hour 
battery life 


More than two million users agree: the 

Fluke 70 Series handheld digital multimeters 
are simply the best. 

These originals have become classics. And 
the reasons are simple. 

They are accurate and easy to use. Features 
made popular by the 70 Series— like fast 
autoranging, continuity beeper, and quick 
diode test— are now standards in the industry. 

Other 70 Series features stand aione. Touch 
Hold®, for example, locks the reading on 
the display and signals you with a beep. So 


you can keep your eyes on the circuit and 
probes. 

The 70 Series are built without compromise. 
All current ranges are fully fused. The 
resistance function is overload protected to 
500V. No detail has been overlooked in 
making these rugged and reliable meters 
the first choice of two million professionals. 

Made in the USA using state of the-art man- 
ufacturing methods, every Ruke 70 Series 
multimeter is backed by a 3-year warranty. 
Another first in the industry. 
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Choosing the best handheld multimeter is 
very simple. Pick up the Fluke 70 Series at 
your Fluke distributor today. 

For the authorised FLUKE distributor nearest you contact 

FLUKE ELECTRONICS CANADA INC. 

Mississauga Ontario, Tel: (416)890-7600 Fax: (416) 890-6866 
Ottawa Ontario, Tel: (613) 723-9453 Fax: (613) 723-9458 
Dorval Quebec,Tel: (514) 685-0022 Fax: (514) 685-0039 
Calgary Alberta,Tel: (403) 291-5215 Fax: (403) 291-5219 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 



